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(54) METHOD FOR CONVERTING OUTER-DEFINED FOUR-DIMENSIONAL COLORANT INTO EQUIVALENT 
FOUR-DIMENSIONAL COLORANT HAVING CHROMINANCE COMPONENT OF PRESCRIBED PRINTER AND 
SYSTEM THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To transform a three-dimensional color space designated by CMYK or L*a*b* 
(brightness, hue, saturation) into an equivalent combination of four colorants of a prescribed printer by using an 
inverse conversion/correlation algorithm. 

SOLUTION: Each set of plural CMY patches having a prescribed known ratio of combination of three original 
colors and a patch K having a prescribed variable ratio of the fourth color (for example, black) is printed by a 
prescribed printer. The L*a*b* of each patch is measured by a chromaticity measuring device such as a 
spectrophotometer, and a ratio of equivalent CMY components for a variable ratio of the fourth component K is 
determined from an actually measured L*a*b* by using an inverse transformation program. Then, a table having 7 
rows is used for generating a color rendering dictionary as an input for an inverse transformation program having 
an interpolation algorithm. This color rendering dictionary is loaded to a printer controller, and the combination of 
the equivalent four colorants is determined from the input of the L*a*b*. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] How to change a 4-dimensional coloring agent which is characterized by providing the following and by 
which external declaration is carried out into an equivalent 4-dimensional coloring agent which has a color component 
of a given printer The adjustable amount of printed rates of the 4th additional coloring agent A corresponding measured 
color value A step which establishes the 1st correlation between values to which 3 component coloring agent 
determined from an inverse transformation program which has a color value corresponding to the adjustable amount of 
printed rates in three primary colors (ABC) corresponds By finding out a rate of a coloring agent of said addition which 
has an equivalent ABC value from said 1st established correlation A given ABC combination of arbitration A new ABC 
combination and a rate D of a coloring agent of said addition Namely, (A'B'C D value), when it is the step to replace 
and said each equivalent component of an ABC value is subtracted from each component to which said given ABC 
combination corresponds, A substitute step by which a negative component does not occur but an ABC value of a 
subtraction result defines said new ABC combination (A f B f C ? ), An A ? B ? CD combination equivalent to said ABC 
combination replaced is used. A step which finds out A'B'C'D combination determined to given 4 component coloring 
agent of arbitration which has a specified color value 

[Claim 2] How to change a 4-dimensional coloring agent which is characterized by providing the following and by 
which external declaration is carried out into an equivalent 4-dimensional coloring agent which has a color component 
of a given printer The adjustable amount of printed rates of the 4th additional coloring agent A corresponding measured 
color value A step which establishes the 1st correlation between corresponding ABC values determined from an inverse 
transformation program which has a color value corresponding to the adjustable amount of printed rates in three primary 
colors (ABC) By finding out a rate of a coloring agent of said addition which has an equivalent ABC value from said 1st 
established correlation A given ABC combination of arbitration A new ABC combination and a rate D of a coloring 
agent of said addition Namely, (A'B'C D value), when it is the step to replace and said each equivalent component of an 
ABC value is subtracted from each component to which said given ABC combination corresponds, A substitute step by 
which a negative component does not occur but an ABC value of a subtraction result defines said new ABC 
combination (A'B'C 1 ), An A'B'C'D combination equivalent to said ABC combination replaced is used. A step which 
finds out A'B'C'D combination determined to given 4 component coloring agent of arbitration which has a specified 
color value 

[Claim 3] How to change a 4-dimensional coloring agent which is characterized by providing the following and by 
which external declaration is carried out into an equivalent 4-dimensional coloring agent which has a color component 
of a given printer The adjustable amount of printed rates of the 4th additional coloring agent A corresponding measured 
color value A step which establishes the 1st correlation between corresponding ABC values determined from an inverse 
transformation program which has a color value corresponding to the adjustable amount of printed rates in three primary 
colors (ABC) By finding out a rate of a coloring agent of said addition which has an equivalent ABC value from said 1st 
established correlation A given ABC combination of arbitration A new ABC combination and a rate D of a coloring 
agent of said addition Namely, (A'B'C D value), when it is the step to replace and said each equivalent component of an 
ABC value is subtracted from each component to which said given ABC combination corresponds, A substitute step by 
which a negative component does not occur but an ABC value of a subtraction result defines said new ABC 
combination (A'B'C), A step which determines combination of said 4 component coloring agent equivalent to said 
given 4 component coloring agent which generates the 2nd correlation between said A'B'C D value and a color value 
matched, and is received as an input 

[Claim 4] A method according to claim 2 or 3 of using the maximum substitute technique from which said substitute 
step produces one of said the ABC components which has possible 0 [ minimum ] or about 0 minimum possible value, 
without having a negative coloring agent. 
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[Claim 5] A step which generates said 2nd correlation is correlation attachment ** and a method according to claim 3 to 
a color value corresponding to said adjustable amount of printed rates in three primary colors (ABC) replaced in said 
A'B'C D value. 

[Claim 6] A step which generates said 2nd correlation is correlation attachment ** and a method according to claim 3 to 
a measured color value from a printed patch which has said replaced A'B'C D value for said A'B'C D value. 
[Claim 7] a predetermined portion of said replaced coloring agent — said replaced A'B'C 1 D value — reverse — adding 
new value A' - 'B" C - a step which performs a lower color addition which generates "D" - containing - said A'B'C ~ 
correlation of the 2nd of a,D value - said A - "B' a method according to claim 3 of becoming correlation of the 2nd 
of'C 'D" value. 

[Claim 8] A way according to claim 2 or 3 said color value is a color value of device independence. 
[Claim 9] A way according to claim 8 a color value of said device independence is a L*a*b* value. 
[Claim 10] How to change a 4-dimensional coloring agent which is characterized by providing the following and by 
which external declaration is carried out into an equivalent 4-dimensional coloring agent which has a color component 
of a given printer A step which measures the 1 st color value of a set of the 1 st patch which has a predetermined 
combination (known ABC value) of an adjustable rate in three primary colors printed by said printer It is a correlation 
attachment ** step to a corresponding color value as an input to the 1st inverse transformation program which 
determines an ABC value [ as opposed to a given color value of arbitration for each combination of a known ABC 
value ]. A step which measures the 2nd color value of a set of the 2nd patch which has the 4th coloring agent (D) of an 
adjustable predetermined rate printed by said printer A step which determines an ABC value corresponding to a color 
value of the 4th coloring agent of said adjustable rate using said 1st inverse transformation program, An ABC value 
determined corresponding to a set of said 2nd patch and said known ABC value of a set of said 1st patch are used. A 
step which determines substitute of said 4th coloring agent equivalent to said 1st patch which has a new ABC value 
(A'B'C), and a rate (D) that said 4th coloring agent corresponds, It is a correlation attachment ** step to a corresponding 
color value as an input to the 2nd inverse transformation program which determines A'B'C and a D value. [ as opposed 
to a given color value or a given equivalent value of arbitration for each combination of said A'B'C and D ] 
[Claim 11] How to change a 4-dimensional coloring agent which is characterized by providing the following and by 
which external declaration is carried out into an equivalent 4-dimensional coloring agent which has a color component 
of a given printer A step which prints two or more 1st patches which have a predetermined combination (known ABC 
value) of an adjustable rate in three primary colors A step which measures a color value to which each 1st [ the ] of said 
1st patch corresponds It is a correlation attachment ** step to a corresponding color value as an input to the 1st inverse 
transformation program which determines an ABC value [ as opposed to a given color value of arbitration for each 
combination of a known ABC value ]. A step which prints two or more 2nd patches which have the 4th coloring agent 
of an addition of an adjustable predetermined rate, A step which measures a color value to which each 2nd [ the ] of said 
2nd patch corresponds, A step which determines an ABC value corresponding to a color value of said 2nd patch using 
said 1st inverse transformation program, An ABC value determined to said 2nd patch and said known ABC value of 
said 1st patch are used. A step which determines substitute of said 4th coloring agent equivalent to said 1st patch which 
has a new ABC value (A'B'C), and a rate (D) that said 4th coloring agent corresponds, It is a correlation attachment ** 
step to a corresponding color value as an input to the 2nd inverse transformation program which determines A'B'C and 
a D value. [ as opposed to a given color value or a given equivalent value of arbitration for each combination of said 
A'B'C and D] 

[Claim 12] A method of claims 2, 3, and 10 and 1 1 publications as which a rate of a color component that said ABC 
contains cyanogen, a Magenta, and yellow is expressed, and said D expresses the amount of rates of black. 
[Claim 13] A method of claims 2, 3, and 10 and 1 1 publications as which a rate of a color component that said ABC 
contains cyanogen, a Magenta, and yellow is expressed, and said D expresses the amount of rates of 4th another color. 
[Claim 14] How to change a 4-dimensional coloring agent which is characterized by providing the following and by 
which external declaration is carried out into an equivalent 4-dimensional coloring agent which has a color component 
of a given printer A step which prints two or more CMY patches which have combination (known CMY value) from 
which a CMY component of a known rate differs A step which prints two or more patches which have combination 
from which the 4th coloring agent of a known rate differs A step which measures a L*a*b* value of each 
aforementioned patch As opposed to a L*a*b* value matched with each patch of said 4th coloring agent A step which 
generates a correlation attachment ****** table for CMY assignment ("(CMY) k"), As opposed to a value CMY patch 
of 0 every ~ a CMY component - un— from said substitute table When it is a correlation attachment ** step and a 
value of a component of said CMY assignment ("(CMY) k") from said substitute table is subtracted from said known 
CMY value by component which corresponds a value of a component of the minimum value, It is the CMYK value 
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(CM'Y'K) of a result by generating a component of said minimum value approaching 0, avoiding a negative coloring 
agent. 

[Equation 1] The method containing the step which finds out or keeps a C=C-CkM ? =M-MkY ? =Y-YkK , CM , Y'K used in 
printing using said inverse transformation look-up table when step [ which gains =K ], step [ which generates the 
inverse transformation look-up table which has every CMYK! and the L*a*b* value matched ], and L*a*b* value or 
equivalent value is received as input 1 component value. 
[Claim 15] A way according to claim 14 K f expresses the maximum substitute. 

[Claim 16] A method according to claim 14 of having a L*a*b* value from which said inverse transformation look-up 
table changes regularly, and a calculated CM'Y'K 1 value which is matched. 

[Claim 17] a predetermined portion of said replaced coloring agent ~ said replaced A'B'C D value — reverse - adding ~ 
a new value C ~ "M 1 - f Y - a step which performs a lower color addition which generates "K" - containing - said 
C'MTK' - instead of [ of a value ] - C "M' - a method according to claim 14 of generating a look-up table which 
has 'Y' 'K" value. 

[Claim 18] A method according to claim 14 of containing a step which measures a L*a*b* value of a step which carries 
out the printout of two or more C'MTK' which has combination from which a component differs, and a CM'Y'K'each 
CM'Y'K 1 patch of a known rate, and a measured L*a*b* value and a step using a known rate in a look-up table 
[ finishing / generation ], after acquiring a CM 1 VIC value by subtraction. 

[Claim 19] A method according to claim 17 characterized by providing the following a new value C - "M f ~ ? Y - C of 
after activation of a lower color addition which generates "K", and a known rate — "M f - two or more C which has 
combination from which 'Y ? 'K" component differs - "M f - ? Y - a step which carries out the printout of "K" A step 
which measures a L*a*b* value of each C"M' f Y' ? K" patch, and a step using a known rate in a measured L*a*b* value 
and a look-up table [ finishing / generation ] 

[Claim 20] A system which changes a 4-dimensional coloring agent (CMYK) which is characterized by providing the 
following, and by which external declaration is carried out into an equivalent 4-dimensional coloring agent (CM'Y'K) 
which has a color component of a given printer The adjustable amount of printed rates of the 4th additional coloring 
agent A corresponding measured color value A means to establish the 1st correlation between values to which 3 
component coloring agent determined from an inverse transformation program which has a color value corresponding to 
the adjustable amount of printed rates in three primary colors (ABC) corresponds By finding out a rate of a coloring 
agent of said addition which has an equivalent ABC value from said 1st established correlation A given ABC 
combination of arbitration A new ABC combination and a rate D of a coloring agent of said addition Namely, (A f B'C D 
value), when it is a means to replace and said each equivalent component of an ABC value is subtracted from each 
component to which said given ABC combination corresponds, A substitute means by which a negative component does 
not occur but an ABC value of a subtraction result defines said new ABC combination (A ? B ! C), A means which finds 
out A'B'CD combination determined to given 3 component coloring agent of arbitration using an A'B'CT) combination 
equivalent to said ABC combination replaced 

[Claim 21] A system which changes a 4-dimensional coloring agent (CMYK) which is characterized by providing the 
following, and by which external declaration is carried out into an equivalent 4-dimensional coloring agent (CM'Y'K) 
which has a color component of a given printer A printer which has ink of four or more colors A printer control unit 
which controls said printer A computer which has a program and an input means of being used by said printer and 
generating a correlation attachment ****** dictionary for a color value to said 4 component coloring agent The 1st 
input parameter of the amount of rates of the 4th additional coloring agent adjustable in an implication and said 
program, A means to receive a measured color value corresponding to each of the adjustable amount of rates of the 4th 
coloring agent of said addition printed by said printer, A means to receive the 2nd input parameter of the adjustable 
amount of rates of three basic coloring agents, and a measured color value corresponding to each of the adjustable 
amount of rates of said three basic coloring agents printed by said printer, A means to determine three coloring agent 
values equivalent to each of the adjustable amount of rates of the 4th coloring agent of said addition based on an 
adjustable rate of a set of said measured color value, and said three basic coloring agents printed by said printer, A 
means to determine four coloring agent values equivalent to each of an adjustable rate of said three basic coloring agents 
printed by said printer, Said four coloring agent values are included for correlation attachment ****** in a color value 
of said three basic coloring agents. A color rendering dictionary file in said printer control unit which is generated from 
a coloring agent value of said four ******** with correlation, and a color value of said three basic coloring agents, and 
determines four corresponding coloring agent values which have the same color value from said 4-dimensional external 
declaration coloring agent 

[Claim 22] A printing system which is characterized by providing the following and which changes a 4-dimensional 
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coloring agent (CMYK) by which external declaration is carried out into an equivalent 4-dimensional coloring agent 
(CMYK 1 ) which has a color component of a given printer A printing station which has different ink of four or more 
colors A printer control unit which controls said printing station It is an eclipse **** value with correlation to 
combination (CMYK) of a rate of said 4 component coloring agent include a color rendering dictionary file in said 
printer control unit which determines combination of given 3 component coloring agent to 4 component coloring agent 
equivalent for said printer, and adjustable in said file, a) An adjustable rate of three coloring agents (CMY) printed by 
said printer, b) An adjustable rate of the 4th coloring agent printed by said printer, and an adjustable rate [ finishing / 
printing of the c aforementioned three coloring agents ], And a CMY value equivalent to each of an adjustable rate of 
said 4th coloring agent based on a measured color value to which an adjustable rate [ finishing / printing of said coloring 
agent of 4 ] corresponds, d) each component of a CMY value equivalent to an adjustable rate with the 4th coloring agent 
of i above It subtracts from each component of CMY of a certain adjustable rate, without generating a negative 
component, ii) An adjustable rate of CMYK determined from a CMYK value equivalent to each of an adjustable rate of 
CMY printed by said printer based on having a value of K equivalent to said a certain adjustable rate of said 4th 
coloring agent 

[Claim 23] A file on data medium used within a printer control unit of said printer which changes a 4-dimensional 
coloring agent (CMYK) which is characterized by providing the following, and by which external declaration is carried 
out into an equivalent 4-dimensional coloring agent (CMYK') which has a color component of a given printer It is an 
eclipse **** value with correlation to combination of an adjustable rate of said 4 component coloring agent, a) An 
adjustable rate of three coloring agents printed by said printer b) An adjustable rate of the 4th coloring agent printed by 
said printer c) Said three coloring agent values equivalent to each of an adjustable rate of said 4th coloring agent based 
on a measured color value to which an adjustable rate [ finishing / printing of said three coloring agents ] and an 
adjustable rate [ finishing / printing of said coloring agent of 4 ] correspond, d) each component of said three coloring 
agent values equivalent to an adjustable rate with the 4th coloring agent of i above It subtracts from each component of 
an adjustable rate with said three coloring agents, without generating a negative component, ii) An adjustable rate of 
said 4 component coloring agent determined from four coloring agent values equivalent to each of an adjustable rate of 
said three coloring agents printed by said printer based on having a value of said 4th coloring agent equivalent to said a 
certain adjustable rate of said 4th coloring agent 

[Claim 24] A file according to claim 23 which is the measured color value of combination of an adjustable rate of said 4 
component coloring agent that an eclipse **** value with correlation was printed by combination of an adjustable rate 
of said 4 component coloring agent by said printer. 

[Claim 25] A program product realizable on computer usable data medium which changes a 4-dimensional coloring 
agent (CMYK) which is characterized by providing the following, and by which external declaration is carried out into 
an equivalent 4-dimensional coloring agent (CMYK') which has a color component of a given printer and which 
generates a file used within a printer control unit of said printer The 1st input parameter of the adjustable amount of 
rates of the 4th additional coloring agent A means to receive a measured color value corresponding to each of the 
adjustable amount of rates of the 4th coloring agent of said addition printed by said printer The 2nd input parameter of 
the adjustable amount of rates of three basic coloring agents A means to receive a measured color value corresponding 
to each of the adjustable amount of rates of said three basic coloring agents printed by said printer, It is based on a set of 
both said measured color values, and the adjustable amount of rates of said three basic coloring agents printed by said 
printer. A means to determine the amount of rates of said three basic coloring agents to each of the adjustable amount of 
rates of the 4th coloring agent of said addition (three coloring agent values), A means to determine the amount of rates 
of said three basic coloring agents which have the 4th coloring agent of said addition equivalent to each of the 
adjustable amount of rates of said three basic coloring agents printed by said printer (four coloring agent values), A 
means to generate a look-up table which finds out a coloring agent value of four ******** with correlation for said four 
determined coloring agent values to correlation attachment ****** and a given color value of arbitration to each 
measured color value of the equivalent adjustable amount of rates of said three basic coloring agents 
[Claim 26] A program product realizable on computer usable data medium which changes a 4-dimensional coloring 
agent (CMYK) which is characterized by providing the following, and by which external declaration is carried out into 
an equivalent 4-dimensional coloring agent (CM'Y'K 1 ) which has a color component of a given printer and which 
generates a file used within a printer control unit of said printer The 1st input parameter of the adjustable amount of 
rates of the 4th additional coloring agent A means to receive the 1st group of a measured color value corresponding to 
each of the adjustable amount of rates of the 4th coloring agent of said addition printed by said printer The 2nd input 
parameter of the adjustable amount of rates of three basic coloring agents A means to receive the 2nd group of a 
measured color value corresponding to each of the adjustable amount of rates of said three basic coloring agents printed 
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by said printer, It is based on a group of said 1st and 2nd measured color values, and the adjustable amount of rates of 
said three basic coloring agents printed by said printer. A means to determine the amount of rates of said three basic 
coloring agents to each of the adjustable amount of rates of the 4th coloring agent of said addition (coloring agent 
value), A means to determine the amount of rates of said three basic coloring agents which have the 4th coloring agent 
of said addition equivalent to each of the adjustable amount of rates of said three basic coloring agents printed by said 
printer (four coloring agent values), Said four determined coloring agent values in the 3rd group of a measured color 
value corresponding to a patch printed by said printer which consists of an adjustable rate of said four coloring agents 
specified with four this determined coloring agent values Correlation attachment ****** ? A means to generate a look-up 
table which finds out a coloring agent value of four ******** ^iHi correlation to a given color value of arbitration 
[Claim 27] A program product realizable on computer usable data medium which changes a 4-dimensional coloring 
agent (CMYK) which is characterized by providing the following, and by which external declaration is carried out into 
an equivalent 4-dimensional coloring agent (CM'Y'K) which has a color component of a given printer and which 
generates a file used within a printer control unit of said printer The 1st input parameter of the adjustable amount of 
rates of the 4th additional coloring agent A means to receive a measured L*a*b* value corresponding to each of the 
adjustable amount of rates of the 4th coloring agent of said addition printed by said printer The 2nd input parameter of 
cyanogen, a Magenta, and the adjustable yellow amount of rates A means to receive a measured L*a*b* value 
corresponding to each of cyanogen printed by said printer, a Magenta, and the adjustable yellow amount of rates, A 
means to determine a CMY value over each of the adjustable amount of rates of the 4th coloring agent of said addition 
based on cyanogen printed by set of both said measured L*a*b* values, and said printer, a Magenta, and the adjustable 
yellow amount of rates, A means to determine cyanogen printed by said printer, a Magenta, and a CMYK value 
equivalent to each of an adjustable yellow rate 

[Claim 28] A computer program product according to claim 25, 26, or 27 said whose four coloring agents are cyanogen, 
a Magenta, yellow, and the 4th additional color. 

[Claim 29] A computer program product according to claim 25, 26, or 27 said whose four coloring agents are cyanogen, 
a Magenta, yellow, and black. 

[Claim 30] A computer program product according to claim 25, 26, or 27 with which a means to determine said four 
coloring agent values includes a means to perform substitute of said 4th color. 

[Claim 31] A computer program product according to claim 25, 26, or 27 with which a means to determine said four 
coloring agent values includes a means to perform substitute of said 4th color, and a means to perform a lower color 
addition. 

[Claim 32] A means to determine said four coloring agent values (CMYK value) three existing coloring agent values 
[ finishing / decision of the adjustable amount of rates with the 4th coloring agent of said addition ] (CMY value) It 
subtracts without generating a negative value from an adjustable rate with said three coloring agents, and they are a 
value (CM'Y 1 ) of CMY of a result, and the amount K of rates of said 4th coloring agent, i.e., (CM'Y'K), a computer 
program product according to claim 25, 26, or 27 to generate. 

[Claim 33] A computer program product according to claim 32 which directs the maximum substitute of the 4th color of 
said addition to which a means to determine said CMYK value generates at least one of said the CMY components 
which has minimum possible zero or about 0 minimum possible value, without having a negative coloring agent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to being a standard or changing the 4- 
dimensional color (CMYK) defined in another printer into the equivalent 4-dimensional color defined as the printer 
which actually prints about the colors (namely, ink, a toner, etc.) related with a proper about color printing. 
[0002] 

[Related Art] United States Patent application (-018: internal DOKETTO number BO 9-96 United States Patent 
application number the No. 08/823 597)" A System under connection by which it applies for this application on this 
application and the same day, and right transfer is carried out at the applicant of this application, Method, and Program 
For Converting An Externally Defined Four Dimensional Colorant(CMYK) Into An Equivalent Four Dimensional 
Colorant Defined In Terms Of The Four It relates to Inks(C'M'Y ! K ? ) That Are Associated With A Given Printer" (see as 
related patent application 1 below). The name of invention of the correspondence Japan patent application as a patent 
family is "the system, method, and program product" which change the coloring agent (CMYK) by which external 
declaration is carried out into the equivalent 4-dimensional [ or more ] coloring agent about four ink (C'M ! Y ! K f ) 
matched with a given printer. 

[0003] United States Patent application (-024: internal DOKETTO number AM 9-97 United States Patent application 
number the No. 08/823731)" An Enhanced System under connection by which it applies for this application on this 
application and the same day, and right transfer is carried out at the applicant of this application, Method, and Program 
For Converting An Externally Defined Four Dimensional Colorant(CMYK) Into Equivalent Four Dimensional Colorant 
Defined In Terms OfThe Four It relates to Inks(C , MT l K f ) That AreAssociated With A Given Printer" (see as related 
patent application 2 below). The name of invention of the correspondence Japan patent application as a patent family is 
"the system, method, and program product" which change the coloring agent (CMYK) by which external declaration is 
carried out into the equivalent 4-dimensional coloring agent about four ink (CM'Y'K) matched with a given printer. 
[0004] It applies on this application and the same day, and this application relates to the applicant of this application at 
United States Patent application (-020: internal DOKETTO number BO 9-96 United States Patent application number 
the No. 08/823 596)" A System under connection by which right transfer is carried out, Method, and and Program For 
Converting Three Dimensional Colorants To More Than Three Dimensional Colorants" (see as related patent 
application 3 below). The name of invention of the correspondence Japan patent application as a patent family is "the 
system, method, and program product" which change a three-dimension coloring agent into a 4-dimensional [ or more ] 
coloring agent. 
[0005] 

[Description of the Prior Art] In the additive color process (additive color process) used with a display monitor etc., red, 
green, and blue are primary colors. Theoretically, mixing by red and various green and combination of a blue light 
generates the color of arbitration. For example, cyanogen is mixing of green and blue and a Magenta is mixing of red 
and blue. Black is lack of either red, green or blue, and, on the other hand, white contains three all. the color of the 
arbitration to which it generates a display monitor, including [ therefore ] the addition process (additive process) of light 
- red (R) - green - (G) and blue (B) may define. 

[0006] In a printing process, it usually already adheres to ink on sufficient quantity of red, and the blank paper which 
reflects green and blue. A desired color is generated red and by removing the amount of green and blue red and instead 
of adding green and blue (RGB) together and generating the color of arbitration. In order to carry this out, while 
filtering each primary color, the filter or ink not affecting must be generated by other two. The filter color which attains 
this is a color of the complementary color of primary color. For example, yellow is the blue complementary color. The 
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blue filter which intercepts a blue light passes red and a green light, therefore appears as yellow. It is considered that 
yellow ink is ink from which blue is removed. Therefore, the blue complementary color is yellow. The red 
complementary color is cyanogen similarly and the green complementary color is a Magenta. So, cyanogen, a Magenta, 
and yellow are the primary colors in a subtractive color system, and are known for the printing industry as a process 
color. 

[0007] Theoretically, a printer can print the color of arbitration with three colors (C), i.e., the cyanogen, the Magenta 
(M), and yellow (Y) of ink. White can be gained by not arranging ink on space, and black arranges cyanogen, a 
Magenta, and yellow on space, and can gain them by interrupting all light. However, the color actually gained when 
arranging cyanogen, a Magenta, and yellow on space wears not pure black but the brown taste. Black ink is consequent 
usually added to the set of the process color for printing. Black ink reduces the amount of the ink which it not only 
guarantees more vivid black, but must be used in order to generate most colors. For example, the gray component which 
is removed and may be replaced by the location of the arbitration on space by black when C, M, and Y of a certain 
amount are arranged exists. This reduces the total amount of the ink on space, and generates better gray and black. 
Furthermore, the color gamut of a color set is increased. 

[0008] As a theoretical example of this process called black substitute or gray component removal, I will consider the 
case where a certain color requires cyanogen =20%, Magenta =40%, and yellow =60%. 

[0009] The aforementioned color has 20% of gray component as the least common denominator theoretically. So, 20% 
of each color is removed and it may be replaced by 20% of black. Therefore, the following new color mixing, i.e., 
cyanogen =0%, Magenta =20%, yellow =40%, black = 20% generates the same color theoretically. 
[0010] The ink of 120 units is replaced by the ink of 80 units in an above-mentioned example. Therefore, ink is saved. 
Color ink is usually more expensive than black ink, and, so, much more saving is attained. 

[001 1] As mentioned above, a color may be expressed by some methods. A certain color may be expressed by the rate 
of RGB (red, green, blue), CMY (cyanogen, a Magenta, yellow), or CMYK (cyanogen, a Magenta, yellow, black). By 
mixing each combination, it is related what color is generated and neither of these color spaces (called in this way) is 
defined. Generally, these color spaces are called device dependence (device dependent). It is because the color 
generated by given CMYK mixing in a certain printer does not generate the same color in another printer. 
[0012] The attempt which standardizes process color ink has accomplished so that a color may be predicted in the U.S. 
The specification called SWOP (Specification for Web Offset Publication) which standardizes a process ink color was 
exhibited. Recently, this specification was improved further and the combination of 928 of CMYK was defined about 
what kind of color becomes the color space (CIE XYZ or CIE L*a*b*) of device independence. In Europe, the 
specification called Euroscale was developed to four different space. Although SWOP and Euroscale are very alike, 
they are not strictly the same. 

[0013] The organization called CIE (Commission Internationale L'Eclairge (Commission Internationale de TEclariage)) 
was going to establish the system of a color based on the color of device independence, i.e., people's vision, and met in 
1931. While it is going to define RGB, a problem arises, and he is CIE. The member was made to persuade that data is 
processed through the matrix conversion which generated the color space called XYZ or XYZ. Since a XYZ color space 
is based on the perception to people's color, two colors of arbitration will be perceived by people as the same color, 
when a XYZ value is the same under given lighting conditions, even if the spectrums of those colors differ. 
[0014] The additional color space was drawn from the XYZ color space. It is called CIEL*a*b* and these one is C. Lab 
or C It is pronounced with L*a*b*. This color space is based on XYZ of the color which makes reference in XYZ of the 
light source or paper. Almost all specifications, such as SWOP specification, are specified about XYZ and L*a*b* 
under the light sources, such as daylight D50. This is 3 component color space where each color is specified about L*, 
a*, and b*. L* specifies lightness and a hue and saturation are determined from the value of a* and b*. 
[0015] As mentioned above, the color of the arbitration to which it generates a display monitor, including [ therefore ] 
the addition process of light is defined about RGB. However, a printing process is a subtraction process. It is printing of 
a up to [ a blank paper ], therefore a color printer is because various colors are generated using cyanogen (C), a Magenta 
(M) and yellow (Y) or cyanogen, a Magenta, yellow, and black (K), i.e., CMY or CMYK. However, input files, such as 
other information used in order to print a display monitor, a scanner, or an image, are usually defined using RGB. Some 
input files may be defined in the term of device independence, such as XYZ and L*a*b*. Therefore, the translation 
process for changing RGB [ of an input file ], XYZ, or L*a*b* into CMY or CMYK for printing needs to be carried out. 

[0016] This must be changed into CMY or CMYK when an input file is RGB, XYZ, or L*a*b*. Although a printer can 
be printed by CMY when an input file is CMY, to print using CMYK is more more desirable. Conversion is 
unnecessary when an input file is CMYK. 
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[0017] 3D-3D conversion: It is direct, and the conversion between 3D color tables (CMY-L*a*b* etc.) and 3D color 
space is clear, or peculiar within the color gamut of a printer. Therefore, inverse transformation (for example, L*a*b*- 
CMY etc.) is usable. Such techniques form this, i.e., a CMY grid, and a corresponding L*a*b* (or other color spaces) 
grid (in an example here, it corresponds to CMY 9x9x9) including measurement of a color patch (for example, 9x9x9 
matrices, i.e., 729 patches, are generated) of various **** in an assignment gap. These primitive lattices are shown by p 
(CMY) and (L*a*b*) p. Interpolation is used in order to establish the correspondence of 1 to 1 during the point in these 
grids. The so-called "the color rendering dictionary (color renderingdictionary)" is constituted using such a interpolation 
algorithm. If such a color rendering dictionary is established, it will become a simpler task to find out CMY to a given 
L*a*b* value. 

[0018] L*a*b*-CMY conversion: The coordinate of the color space of device dependence is specified within L*a*b*. 
However, a printer usually uses a CMY color. Therefore, the conversion to CMY from L*a*b* is required. The 
conversion to CMY includes the translation process from a three dimension (3D) to a three dimension (3D). A well- 
known method is used in order to perform 3D-3D conversion of L*a*b*-CMY conversion etc. 

[0019] For example, L*a*b*-CMY conversion includes creation of the printing sample patch by the printer by which it 
asks for conversion. A printing patch consists of the combination of C, M, and Y. Usually, nine patches exist to each 
(the sample layout of 9x9x9 which has 729 patches is formed), and each color is 0%, 12.5%, 37.5%, 50%, 62.5%, 75%, 
87.5%, and 100%. Cyanogen, the Magenta, and the rate with strict yellow are found to each of 729 patches. Therefore, 
each printing sample, i.e., a patch, is measured and he is the CIE. L*a*b* is calculated. The table containing CMY of 
various rates which has a corresponding L*a*b* value is generated. In order to express C, M, and Y, known inverse 
transformation and interpolation technology are used by the equal increment of L*a*b*. To the given L*a*b* value 
received as an input, a L*a*b* value is arranged in a table and the rate of corresponding CMY is found out. When the 
same L*a*b* value does not exist in a table, interpolation is used or mapping is used color gamut outside (out-of- 
gamut). Mapping color gamut outside is generated when a L*a*b* value crosses the volume or the color space of a color 
which can generate a printer. The L*a*b* value of the arbitration which enters in this volume may actually be correctly 
reproduced by the printer. Since the given printer of arbitration has the limit and cannot print all possible colors, as for 
color gamut outside, given L*a*b* means that it is outside the capacity of a printer. Much well-known mapping 
technique outside a color gamut exists. Fundamentally, such technology tends to reach the nearest color-matching point 
on the surface of the color volume of a printer. 

[0020] RGB-CMY conversion: The conversion to CMY from RGB only includes the process which only expresses the 
relation between the complementary color. Subtractive primaries, i.e., cyanogen, a Magenta, and yellow are the red of 
the primary color of additive mixture of colors, and the complementary color which is green and blue. Therefore, 
conversion is as follows theoretically. 

[Equation 2] Cyanogen =1.0-red Magenta =1.0-greenish yellow = 1.0-blue [0021] For example, each color of 0.2 red, 
0.7 green, and 0.4 blue can be expressed as 0.2= 1.0-0.8 cyanogen, 0.7= 1.0-0.3 Magenta, and 0.4= 1.0-0.6 yellow, 
respectively. 

[0022] 3D-4D conversion : [0023] CMY-CMYK conversion: The conversion to CMYK from CMY uses the lower color 

removal for generating black generation and a black component. Lower color removal reduces the amount of cyanogen, 

a Magenta, and a yellow component, in order to amend the amount of the black added by black generation. The rate of 

the black used is the minimum rate used by cyanogen, a Magenta, or yellow. Next, the amount in which CMY used was 

changed subtracts the amount of rates used to black from the original amount. 

[0024] For example, the conversion to CM'Y'K 1 is as follows to the input file defined as CMY. 

[Equation 3] K=min (C, M, Y) 

C -C-KM-M-KY 1 =Y-K [0025] It is considered in this conversion that ink is a perfect color. Equal mixing of CMY of 
an amount generates black or the perfect gray of black oxide finish, i.e., a charge. Above-mentioned explanation shows 
the one conversion method from CMY to CMYK. 

[0026] The side effect of the conversion to CMYK from CMY is that a color gamut (color space), i.e., the number of 
colors generated, may be reduced by loss of a hue. This side effect may be amended by using a lower color addition 
process. A lower color addition process regains the lost hue, and extends a color gamut, this process - C — "M f - f Y - 
the new rate of CMYK shown below as "K" is produced. A process uses the well-known formula shown in the degree 
originating in classic theory. 
[Equation 4] 

C M =CV(1-K)=(C-K)/(1-K) 
M"=M'/( 1 -K)=(M-K)/( 1 -K) 
Y"=Y7(1-K)=(Y-K)/(1-K) 
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K"=K-K [0027] RGB-CMYK conversion: The combination of a process including RGB-CMY conversion and CMY- 
CMYK conversion may be used for the conversion to CMYK from RGB. 

[0028] L*a*b*-CMYK conversion: For the conversion to CMY from L*a*b*, this conversion contains above- 
mentioned 3D interpolation technique and mapping-color gamut outside technique. And this conversion included the 
interpolation for acquiring the CMY value over a given L*a*b* input value generation of a CMY patch (for example, 
9x9x9), measurement of a L*a*b* value, and if needed. Next, the aforementioned process for the conversion to CMYK 
from CMY may be used. 

[0029] The problem in connection with the aforementioned translation process, especially the conversion to CMYK 
from CMY, i.e., the conversion to 4D from 3D, is that these processes are based on a theoretical color and color relation. 
However, a printer may be unable to generate such a theoretical color. 

[0030] Furthermore, although a printer usually has four colors of CMYK for printing, many equivalent color sets must 
be found out rather than three colors to all the colors from which it is gained with a combination in three primary colors 
since an input file is usually defined using 3 color value (for example, RGB, L*a*b*). The conversion to four 
dimensions or more from a three-dimension system does not offer the solution method of a proper. An above-mentioned 
well-known simple technique generates always perfect black or gray (w/o hue), when equivalence prints this from C, M, 
and Y based on the ideal color known as a charge of black oxide finish in addition to a given field top and it is carried 
out. Therefore, without changing a color value to the given set of arbitration in three primary colors, equivalence is 
removed from each color component and the black of tales doses may be added. The amount of the ink saved is twice 
the amount of the black added. The amount of CMY replaced may change to the minimum value of zero to three 
coloring agents, and this fact shows that this process is not peculiar. In an actual coloring agent, the combination of 
three equivalent coloring agents does not generate ideal gray/black. Therefore, selection of black substitute becomes 
ambiguous. 

[0031] It is desirable to change 4 color combination (CMYK) into 4 color combination (CMYK) with the same 
equivalent color depending on a condition. For example, the printing machine industry has their original specification 
and specification (for example, SWOP specification) over CMYK. CMYK - each — ** — specification and 
specification produce a different L*a*b* value to CMYK of the same amount of rates. Furthermore, the L*a*b* value 
over a given CMYK combination defined by a certain specification differs from the thing to the same CMYK 
combination printed by the given printer of arbitration. The various toners or the ink used by the printer depends this on 
generating a different L*a*b* value original with them. The toner and ink which have different formulation generate a 
different L*a*b* value. Color combination (for example, CMYK) of the arbitration specified that it has the specific 
color value (for example, L*a*b* value) which does not take the property of the color of the printer which prints into 
consideration is made to refer to as "external declaration is carried out" here. For example, the color combination (for 
example, CMYK) by which external declaration is carried out is specified by SWOP specification or other specification 
of arbitration, or may be specified with the property (ink/toner) of another printer (it carries out for proof application). In 
many cases, the printer job to which external declaration of the 4-dimensional coloring agent (CMYK) is carried out is 
received. Therefore, the printer which prints must change the CMYK value which is received and by which external 
declaration is carried out into the equivalent CMYK value in consideration of the colors (namely, ink, a toner, etc.) and 
capacity of a given printer. If CMYK (CM'Y'K) of a printer has the same L*a*b* value, it is equivalent to CMYK by 
which external declaration is carried out. 

[0032] Therefore, CMYK by which external declaration is carried out is changed into the corresponding L*a*b* value, 
and to find out an equivalent C'M'Y'K combination in a given printer is desired using these L*a*b* values. This 
conversion is shown as follows. 

[Equation 5] (CMYK) STD ->(L*a*b*) STD =(L*a*b*) PRTR ->(C'MY f K') PRTR [0033] The problem is that 
mapping of 1 to 1 to CMYK from L*a*b* does not exist. That is, the combination of the proper of CMYK to given 
L*a*b* does not exist. 
[0034] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is changing so that the color actually 
generated by the printer in an above-mentioned well-known translation process may be taken into consideration. 
[0035] Therefore, the purpose of this invention is changing a 4-dimensional external declaration coloring agent (for 
example, CMYK) into an equivalent 4-dimensional coloring agent (for example, CM'Y'K 1 ) in consideration of the color 
and capacity of a given printer performing a print facility. 

[0036] the proper of four colors of the three-dimension color value (for example, L*a*b* value) specified to a 4- 
dimensional external declaration coloring agent (for example, CMYK) to a printer of another purpose of this invention 
is equivalent - combining (for example, CM'Y'K 1 ) - it is finding out. 
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[0037] 

[Means for Solving the Problem] A system, a method, and a program product of this invention determine combination 
of a proper of four coloring agents of a printer equivalent to four coloring agents by which external declaration is carried 
out by changing into four equivalent coloring agents of a given printer a color value (for example, L*a*b* value) of four 
coloring agents (for example, CMYK) by which external declaration is carried out. 
[0038] One technology of realizing this is indicated by said related patent application 1 . 
[0039] Another technology of realizing this is indicated by said related patent application 2. 

[0040] a* of a measured L*a*b* value and b* value assume two technology stated by said two related patent application 
1 and 2 to be 0 or about 0 in the various amounts of rates of the 4th coloring agent (for example, black (K)) printed by 
printer. A suitable example stated on these specifications determines a solution to, without requiring such an 
assumption, when changing into combination of four coloring agents of a printer from combination of four coloring 
agents by which external declaration is carried out. 

[0041] Technology of changing a three-dimension color space (for example, L*a*b* being defined) into a 4- 
dimensional [ or more ] coloring agent is used for a suitable example stated on these specifications so that it may be 
described by said related patent application 3. This technology takes into consideration a color value of a color which a 
given printer can actually print, and a color. This technology uses a substitute process of the 4th color which generates 
the 4th amount of color substitute rates which is not ambiguous again. 

[0042] A system, a method, and a program product of this invention are changed into a color space which has four or 
more color components which include a three-dimension color space for a color of ink of a given printer. A color 
rendering dictionary or a look-up table is loaded to a printer control unit, and changes into an equivalent combination of 
four coloring agents of ink of a printer a given L*a*b* input value (these are the color values by which external 
declaration was carried out to four coloring agents (for example, CMYK)). 

[0043] A color rendering dictionary or a look-up table is based on a patch of a known combination (that is, set up 
beforehand) of an adjustable rate in three primary colors (for example, CMY) printed by printer, and a patch of an 
adjustable rate that the 4th coloring agent printed by printer was set up beforehand. L*a*b* of a these-printed patch is 
measured. A rate that an adjustable rate in three primary colors was set up beforehand and that combined and the 4th 
coloring agent was set up beforehand is inputted into a computer program together with a L*a*b* value matched with 
them. A program determines a CMY value corresponding to the rate of the 4th coloring agent based on a L*a*b* value 
measured to each rate of the 4th coloring agent using interpolation and an inverse transformation program. 
[0044] Next, a computer program finds out an equivalent combination of four coloring agents to various combination of 
three coloring agents by which a printout is carried out by printer. Generally, two or more combination of four coloring 
agents equivalent to given 3 color combination (CMY) exists. However, in the suitable example of this invention, an 
inverse transformation algorithm called maximum K substitute is used, and this prevents ambiguity at the time of 
choosing substitute of the 4th coloring agent (K), for example, black, at the time of conversion for a 4-D color network 
from 3-D. When maximum K substitute is used, one of the components of combination of three coloring agents is set to 
0 or about 0, and this is the minimum value which can be taken without having a negative coloring agent, when a CMY 
value over a given rate of the 4th coloring agent is subtracted from a CMY value of a given CMY combination. The 
CMY value is subtracted more by details, without tracing all rates of the 4th coloring agent K, and decreasing to a 
negative value to all color patches containing all three components in CMY combination of a basis. Out of all found-out 
K, the greatest K is chosen as a rate of the 4th color, and a corresponding CMY value is subtracted from a CMY value 
of CMY combination offered first. At this time, a given CMY combination has an equivalent CMYK combination, for 
example, C'MTK'. 

[0045] Furthermore, as an escape, another suitable example amends a fall of a hue, when replacing an amount in which 
a CMY combination equivalent probably has the 4th coloring agent K by adding a step of a lower color addition (UCA). 
thereby - C - "M T - ! Y - combination of four different coloring agents which have the new value referred to as "K" is 
generated. 

[0046] A computer program generates a table of seven trains which have a line count equal to CMY of a basis next, a 
train contains L*a*b* to which a C'MTK' value 'or a case where a lower color addition is used ~ C - "M' - f Y - 'K", 
and CMY combination replaced with combination of four new coloring agents correspond, furthermore - as an escape - 
- C'M'Y'K' or C ~ "M' ~ 'Y - a patch of combination of "K" is printed by printer and each actual L*a*b* of these 
patches is measured. A table of seven trains consists of a L*a*b* value measured to an adjustable rate of combination of 
four coloring agents at this time. It is used in order that this table may generate a color rendering dictionary next as an 
input to an inverse transformation program which has a interpolation algorithm. This color rendering dictionary is 
loaded to a printer control unit. (It corresponds to combination of four coloring agents by which external declaration was 
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carried out) On the occasion of reception of an input L*a*b* value, a printer control unit determines combination of 
four equivalent coloring agents. 

[0047] above-mentioned technology changes CMYK and (or) L*a*b* into CMYK space using inverse transformation / 

interpolation algorithm. 

[0048] 

[Embodiment of the Invention] The system, method, and program product which are stated in the suitable example of 
this invention change a 4-dimensional external declaration coloring agent (CMYK) into the equivalent 4-dimensional 
coloring agent (C'M'Y'K 1 ) which has the same L*a*b* value as it by using the translation process from a three- 
dimension color space to a 4-dimensional [ or more ] color space. 

[0049] The step performed in one-set CMYK in order [ being another ] to carry out set conversion is described as 
follows. 

1) A table is gained from the specification which offers the L*a*b* value over the combination of C, M, Y, and K. 

2) Instead, when a table does not exist, the conversion relation from CMYK of specification to a L*a*b* value is 
established through measurement of the color patch generated using the ink specified by specification. 

3) The relation between L*a*b*, and C, M and Y of a printer, and K value is established. 

4) Together with suitable interpolation, the relation or the look-up table from said steps 1 or 2 is used in order to acquire 
a L*a*b* value from C, M, Y, and K of specification. 

5) The relation or the look-up table of said step 3 is used in order to acquire C, M and Y of a printer, and K value from 
the L*a*b* value of said step 4. 

6) As an alternative step, steps 4 and 5 are combined and establish the relation or the look-up table which derives 
CMYK of a printer from external declaration CMYK combination directly. 

[0050] Implementation of steps 2 and 3 is the main element of steps 5 and 6, and is explained in full detail as follows. 
That is, in said step 3, the increment of a. each color, i.e., each rate of C, M, Y, and K, prints the patch by which 
increment was carried out. Furthermore, the patch of all the combination of C, M, Y, and K is printed. Usually, ten 
increment per each color is taken (0%, 10%, 20%, 30 etc.%, etc.). The L*a*b* value to which each patch corresponds is 
measured, and it is measured through a spectrophotometer or other color value measuring devices. Thereby, the look-up 
table from CMY of a printer to L*a*b* is established. 

b. The conversion relation to C, M, and Y is gained from L*a*b* using suitable inverse transformation, a interpolation 
device, and color-gamut mapping. 

c. The equivalent value of C, M, and Y is found out to K values each using the patches of K, and those L*a*b* values. 
C, M, and Y are changed into C, M, Y, and K using this and a lower color addition. 

d. C, M, and all the Y patches are changed into C, equivalent M and equivalent Y, and K patch, and those L*a*b* 
values are measured. 

e. C, M, Y, and K of a printer may be gained from a L*a*b* value using the inverse transformation and the interpolation 
device of step b. 

[0051] Description of step 2 is similar with it of step 3. In this case, the value of L*a*b* of specification may already be 
offered to various patches of C, M, Y, and K. 

[0052] The system, method, and program product of a suitable example of this invention are described in more detail 
with reference to a drawing. 

[0053] First, reference of drawing 1 generates the typical CMY patch of 9x9x9 by the printer (step 102). In the suitable 
example, the color of nine kinds of different rates is used to each color component. For example, the color patch which 
has 0%, 12.5%, 37.5%, 50%, 62.5%, 75%, 87.5%, and 100% of cyanogen color exists to cyanogen. Each of these rates 
is combined with the Magenta of these nine same kinds of rates. Furthermore, each of the combination of 9x9 of 
cyanogen and a Magenta is combined with the yellow of these nine same kinds of rates, and the color combination of 
9x9x9 is generated. The almost equal increment of each color is used and increment is based on the dividing linearity 
step of each color here. 9x9x9 kinds of these printed patches have the known rate of a CMY component. The look-up 
table 106 of six trains which has (step 104) and the known rate of CMY, i.e., (CMY), p, and those corresponding 
L*a*b* values, i.e., (L*a*b*), p, is generated by measuring L*a*b* of each patch. This table is used as an input to the 
inverse transformation program 108 which generates the color rendering dictionary 112. The interpolation algorithm 
1 10 is used in order to determine the CMY value corresponding to the given L*a*b* input value 109 of arbitration. 
Various inverse transformation programs are used by the suitable example of this invention. Fundamentally, an inverse 
transformation program can determine a parameter (for example, CMT') within the set (for example, CMY) of a 
parameter, if it has the parameter (for example, L*a*b*) with which the set (for example, CMY) of a parameter and 
others correspond as the input and a corresponding parameter (for example, L*a*b*) is given. That is, this "being able to 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/16/2004 



Page 7 of 8 



reverse (invert)" the process which finds out a parameter. Instead of finding out L*a*b* to a given CMY value, this 
finds out the CMY value over given L*a*b*. Inverse transformation and interpolation technique generate the joint of p 
(CMY) value. The map of these values is carried out at corresponding p (L*a*b*) joint. An inverse transformation 
program traces p joint surrounding the specific L*a*b* point (L*a*b*) (by the equal increment of L*a*b*, one joint is 
traced from a table), and carries out the map of it to the specific value of CMY at reverse. This CMY value is found out 
through interpolation. 

[0054] Furthermore, in order to add the 4th coloring agent (black), for example, K, to a color table, this method requires 
first that a coloring agent should be characterized by measuring a L*a*b* value in the amount of coloring agents of an 
assignment gap. For example, about 50 tints of a black (K) patch of the range of 100% of black are printed from 0% of 
black (step 103). However, the black patch of the number of arbitration may be used. The result is so good that there are 
many black patches. Next, the L*a*b* value of each patch is measured (step 105). A spectrophotometer or other color 
value measuring devices are used. Consequently, the relation of the (relation [ of L*a*b* opposite **** K ], i.e., L*(k) 
a*, k) b*(k) pair K is established (step 107), and the table of four trains is generated. From black, although the value of 
a* and b* is usually 0, unlike the charge of black oxide finish, these are not required to be 0 by the method of a suitable 
example. 

[0055] The L*a*b* value of 50 to black, i.e., each of k (L*a*b*) of 50, should have from the combination which is 
9x9x9 kinds of CMY patches with which the L*a*b* value was measured, corresponding CMY value (CMY), i.e., k of 
50, compared or interpolated through an inverse transformation program. There is no guarantee which generates the 
measured L*a*b* value to which 729 kinds of patches by the combination of CMY correspond to the L*a*b* value by 
which the black patch was measured correctly. However, even if it does not correspond to one L*a*b* value of the 
patches whose L*a*b* values of a black patch are 729 kinds even if correctly, it is used in order that the interpolation 
algorithm 110 and the color rendering dictionary 112 may find out the k value 1 14 over the black patch (CMY). With 
interpolation, it carries out finding out k (CMY) value corresponding to the black patch which has the measured L*a*b* 
value to calling it the inverse transformation process 108 here correctly from a L*a*b* value [ finishing / measurement 
of the rate of known CMY of 729 kinds of each patch ]. The inverse transformation process itself finds out the CMY 
value which forms a given black tint. Therefore, a CMY value, i.e., (CMY), k, is determined to each of a black patch. 
By using an inverse transformation algorithm and color rendering dictionary interpolation, the table of CMY to each 
value of K, i.e., K pair CMY, is gained. These CMY(s) are called Ck, Mk, Yk, or (CMY) k. These (CMY) k values are 
equivalent to K which corresponds in respect of a L*a*b* value. These are removed from a certain color and are 
equivalent to the amount which may be replaced by corresponding K. However, this is restricted when a result does not 
offer a negative coloring agent. 

[0056] In short, at the 1st step of an inverse transformation process, it has the L*a*b* value as which all K may be 
expressed about the equivalent value of C, M, and Y. The table 1 18 of k (CMY), i.e., the table of K pair (CMY) k, is 
generated to each input value 1 1 1 of K. Although the step according to individual of K f is used within a table, the 
middle point may be interpolated using the interpolation type of arbitration. 

[0057] The 2nd step includes K (namely, black) substitute. The CMY table of 9x9x9 of a basis (here, it refers to as 
"(CMY) p ff ) is changed by K (namely, 4th color) substitute using a K pair (CMY) k table. Decision must accomplish 
about the rate of substitute. In the suitable example of this invention, maximum K substitute technique is shown, and 
one of the CMY components near the possible 0 [ minimum ] arises, without lapsing into a negative coloring agent. In 
the non-maximum substitute, when a coloring agent is reduced, the substitute of a rate must be specified that the 
minimum coloring agent is maintained. Usually, the maximum allowed value of K should be used. K substitute (step 
122) advances as follows. 

[0058] To all (CMY) p that has un-0 value (namely, C!=0, M!=0, or Y!=0), in order that the table of CMY, i.e., (CMY), 
k, may find out K pairs of rates of the greatest K, it is used, and a negative value is not produced when corresponding k 
(CMY) value is subtracted from p (CMY). That is, it is Cp-Ck>=0, Mp-Mk>=0, and Yp-Yk>=0. If needed, K value may 
be chosen so that the value whose one value of the component of k (CMY) is one of the components of p (CMY) may 
be reduced to 0. Although this is not essential in fact, it may be attained through a more precise K pair (CMY) k table or 
interpolation. 

[0059] if it puts in another way - each the minimum value of either Cp, Mp or Yp is found out to CMY of a basis, 
i.e., (CMY), p. For example, Mp will assume that it is the minimum value of Cp, Mp, and Yp. Next, the value of Mp is 
compared through Mk value and accuracy in a K pair (CMY) k table, or interpolation. Since such two or more values 
exist in general, Mk value chosen from a table is equivalent to the rate value of biggest K that does not have a negative 
coloring agent after a subtraction process. Ck corresponding to the Mk value, Yk, and K value are chosen together with 
Mk value. 
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[0060] these - a value - a basis — p (CMY) - a value - from - subtracting - having - C - M - and — Y - receiving - 

- being new - an output value — 124 — generating — having — them - here ~ ****-- as follows C -- f — M — 1 — Y -- 1 

- and — K — ' - ****** - respectively - specifying » having or - ' (CMYK) or (CMYK) -- k - ****** ~ 
referring to - having . 

[Equation 6] C^Cp-CkM^Mp-MkY^Yp-YkK^K [0061] An aim is subtracting the largest possible value to "M" as 
opposed to the component which has the lowest rate especially in the aforementioned example. 
[0062] The table of seven trains which have the new value of CMYK and the L*a*b* value, i.e., (L*a*b*), p, which 
corresponds from 9x9x9 sample patches of a basis as a result is generated, seven -- trains - C - 1 — M 1 — Y — ' — K - 
1 -- L*p - a*p - and — b*p -- expressing (step 128) . 

[0063] (CMY) p -- k (CMYK) - namely, — C — f — M — " — Y — ' — K — 1 ~ between adjustment - improving ~ a 
sake — a degree - a step — ****-- the above — C 1 — M — ' — Y — 1 — K — f — a value — using - 729 kinds of new 
patches - printing . L*a*b* of these patches is measured again next (step 126). These new L*a*b* values and ks 
(L*a*b*) may differ from a former value by black substitute. A correlation attachment ** look-up table may be formed 
in new corresponding ks (L*a*b*) value in a CM'Y'K 1 value. This table may be used as the new parameter or the new 
color rendering dictionary input of an inverse transformation algorithm (step 132). The new L*a*b* joint matched with 
CMYK' is similar to L*a*b* established to p (CMY), or a very near thing is important, and this guarantees the 
accuracy of inverse transformation and a interpolation algorithm. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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K) *J»4^ryy*<0f^#£^*WS:43C7B» 
fijffl (CM'Y'K') £38***, mi7Vy?V>7V 
y^W«R{irtTttfflS*i*7T>f^4«*4, 7y 

ea-^^^rtg«ftc±fci^nrig^7'n^7AS[ l a-c 

-7 fc . rater y y?iz& 0 EPffl$^ffiejIJa^m4 

<30^B^^com^*^#^l=^JC*S»«J|L» a' 
b«ttl:**flW-*#Rfc, 

nv*-9b. mi7Vy?lz£*)m\ZtiKi'7y. 

v*y9mm&m&<m£mn&«\,zftm-hWM 

^S>J^*tcii:^#, raiei&SB^H4c7)#fefflcr)p^c7) 
«*«^**(C«*iCMY«*»5J6*4#Rk. 
frE7-yy^tJ:>59®J$iT^:^TX vUvrBCWl 
&<m%.<7)mis<r)&« tz*m%c myk«^^**# 

t*tr. 7yf a -7 • 7'o7'5A5S[ l a. 

nfea(/3ijD^4 <7)fe-c?> h . mm. 25, 2 6ta 
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ii2 7fi*<03y£.*-* • ruyj&m*. 
[S3cJH2 9] ffiaL4'><rmwmi'T>, v-fe'y?, 

mm-vrnx-h i . at&i 25, 2 6 1 tzit 2 7 iEm^ 
Mm4n&nwiAimf?i-i&&z*tts mm2 

5, 2 6*fcli2 11&M)oy\*3.-9 • TO?? MM 
fa. 

imm2] muArxrmmm (cmykd 

£*0&^^£&30<^tfe$iJ<I (CMYffi) £, 

ite 3 ^mm\<r>hh^m^h fvmmttt 

hZ.tt£<m.L. feKOCMYOffi (C'M'Y')R 

mmi*ttz>zk%<. *iffi%»i&o-exi£tdmft 

OcmZ^th fftec MYj&frco^SK 1 1> 1 o££jix: 
[00 0 1] 

jcfe ( CMYK ) Sr s IIIKKWS'J^fTorU^^S^ 
4. 

[0002] 

^•y r-#-fB09-96-018 : #ffl!ffttajli£^tefl0 8/8 
2 3 5 9 7-f ) "A System, Method, and Program For C 
onverting An Externally Defined Four Dimensional C 
olorant (CMYK) Into An Equivalent Four Dimensional 
Colorant Defined In Terms Of The Four Inks (CM' 
Y'K' ) That Are Associated With A Given Printer" 

rimmztiim&ti (cmyk> mar 

Vy?iz*tmimt>tih4m4y? (Cm'y'k') 

a, nmmrxifvMM&i x>bh. 

[ooo3] *m\t. *mt HHteasnsn. *mc?>& 

WLK£mm&zii&w*$<offlmm (mm 



h##AM9-97-024 : %ffim&m&m±m 8/8 
2 3 7 3 1#) "An Enhanced System, Method, and Pro 
gram For Converting An Externally Defined Four Dim 
ensional Colorant (CMYK) Into Equivalent Four Dime 
nsional Colorant Defined In Terms Of The Four Inks 
(CM'Y'K' ) That AreAssociated With A Given Printe 

r" (^Tmmmtam2tbxmm) izmm?&. 
yh?T$v-tbx mmxmmmnmvz, 

Wit. W&%mZtl&%&M (CMYK) *, J3f4<0 
rU>'*fcttJGWt6*lS40tf)>f>'? (C'M'Y' 

k') \zmhmm%4m&£mvmfthi'XT- 
a, m&vrxiyvM'mxi X'bk. 
C0 0 04] *W4» imknBt,z$mzix. *n<oaj 
mxizm mm § tit m^mmmmm < mm h 

*r v h#-f-B09-96-020 : *BH^HlB#9<;ttll0 8/8 
2 3 5 9 6-f-) "A System, Method, and Program For C 
onverting Three Dimensional Colorants To More Than 
Three Dimensional Colorants" ( &.TMW&¥titiB 3 
klX&M) liZfflfrl. Wh7r$»J-i:l/C*> 

4ds&)±<r)m&$\izmk'thi'XTM x tmxtru 

?yMW&) X'bt. 
[0005] 

imtmrn m^-fiKt-x-mztLimm (ad 

ditive color process) Tte, BRV^tfJE&X'fo 

(,z£m-£tfBM.<D&*&jstrz. mm. ^ryim 
tmnmitx'fot) , vxyn&fabiinw&X'bh. m 
m fcunw* ^-rti^xmh *> , mi 

3-OCO-kXi^ts. m^-fliltntiti&Txi-tX (ad 

ditive process) *tltf£j&t 

feli, * ( Ft) , & {G)W* (B) iZ£*)%M2tL 

[0006] QWrn-fe^-Cli, -f y?14ffl?g, Ht+ 

H&t/it (RGB) ^-^CiDi., ffiS^-fe^^ 

life* 7 -f u yy-rh~-nx\ m>2*o\,z\,$m* 

Wxh. M&c?>4y7mZ®£i-Uy?kMfj:Zti 

ry. ^y^mmmmmmzmim&x'b 

[0007] Sl&WlCJi, -i y?W3O<0fe, -t^*>*> 
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y?y (C) . v-tfy? (M) at/Hfe (Y) trior 
y >?ii.&M<7>&zmit& Z b #T*# * . 6{28£®± 
^y^2rSab*v^kfcJ:0»»T#. Jitter 
y. 7*>?.&l/1ffe£M±£ieBU £T 

4. isswfc. as. wera^ro-k^ • «y 
M;rM4y?#MJn£*U>. H>f ^ttJ: 

dhWnW*. £^tte8£ffi±<^y?^*£S£ffi$ 
U JO£#£^W&tfJI££j£-fS. Wcfrfevh 

[0 0 08] MKmtMtrMwmibw&iiz 
[0009] a»_L Mieofe{i2 o%cr>y)s4fgift$: 

t^j/7y=01 7^ = 2 0 
%, Hfe=4 0%, H=2 0%#, S»«teH-<OftSr 

[0 0 lO]_ta&>0fCli, 1 2 0Si{5?)'f y?#80 

[0011] ±&C0£ o fc. fett«O36»<0*ftT«aS 
*1»4. £>*&f2RGB (#. II. #) . CMY (S/T 

y. ffft) , ifciiCMYK (s^ry. v-tf 

ZblzX 9ffife#£j£S*i* jWC 
(device dependent) k B¥i£*U> „ &* 

ryy^fcfcvvcfvt^cMYKa^teiO&jfcSft* 

[0012] *Q3(cij^rfe3& s Ta!l5*i»6 i3t:,7 
fc. ro-irx ■ >r yt&zwmtth swo p (specif 

ication for Web Offset Publication) tmitlhfflfe 

d fr&im8m.<7)&&® (CIE X Y Z t fcti C I 
E L'a*b») C*4)W«LT. CMYKW928 
C0ffl^^*5^*^«3*l^. Euroscal 



fc. SWO PaVEuroscalea^«fc«jlofc«,^)T* 

[0013] 1931 ^fc. C I E (Commission Inter 
nationale L'Eclairge ( Bffi8$!)!£5£ ) ) k$fcS*t* 
mmm-crfetZb-h AnWSllz hb~J<&cO 

fc**-jrCB»W£fc» CIE XYZ4fc{±XYZ 

x. T-fiZ9mt&xdizM>rt£mnz-tiz. xy 

Tt. XYZfi*«0f4<oJSWfefrWTrH— Cft4* 

[0014] xYzfi2iBi*»feiajno^ia*qiajs*i 

fc. Cl*l^^lo(±C I EL'a'b'fcnMttU C L 

tt. ^ifcliftcOXYZ^Sa-fSfi^XYZfcii: 
SWOP8f6fc£<Grafc^*3ttSb&*. B3fcD 5 
0&£<9«OTT'XYZ&tf L« a'b'fcHLTJiJg 
3*11). £ftli#fij&*L», a'Rtfb'fcWLTJSJgS 

[0015] ffij£cr>£ olZ. %7fi*:-?\m<?)imTV 
tMoT, **l#£jfc-f4ffittt>fe#RGB 

0. ftot. ryy^tf. ^ry (O , v** 
y^ (m) xr^rfe ( y> . ttz\t^ry. -?**v?. 

mfeS^ (K) , -ffrifo-feCMYifcttCMYKfcffl 

8*t4«W0flH8«rifOA*7r-fyWi. RGB * 
fflVvOgft$*l£. -&to*Jl7T4Mt. XYZm/ 

^ot, A.*7r-fA^)RGB. XYZ^tiL'a'b 
WBffl«)CMY4fcttCMYKfc38ft-f*fcft<0 

[00 1 6] A^7r^f;^'RGB, XYZ, 4?t{±L 
•a*b*<7)*§^ ;*KSCMYi«iCMYKt38ftS 
*l^(t*l{f^^^V\ A*7r-f^*»CMY<0«^, 7° 
V yflZCMYizi. "9 9Wt*i k*^* *#>\ CMY 

CMYK<?)^ SSHJ^SrC**. 
[00 17] 3D-3DS8H: 3Dfex-7;l^ (CMY 
-L*a»b"3rif) &t/3D^aa«0ia<^Q«i, lS« 

m?w&x'$>&i)\ ?v>9<n&*mxwtiX'hh. m. 

oT, (flRRI£L*a*b*-CMY&i:) Aiffiffl 

wc**. ;*i^«saii. *sjaawr<oa««rtai 

OfeAVyf- (^U(i'9X9X9-7h'J-y^X. 

7 2 9^-yf-*4jatt*> i*U*t**> 
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*>. CMY^&l/*fJfc-f4L»a*b* ( ££iifl!i<Dfe 
ffr? (iiT<OWTttCMY9x9X9fcStfl5) 

tjiw-f*. ;*i£»*>s**mi (cmy) par/ (l 

•a«b*> pfcj: 9*3*1*. M*£fr\ ift^fg? 
ffi&MW (color renderingdictionary) tl 

*. z o itmm*m&.ztii t . a* b 

•«fc*tt* C M Y£jlA^-M k x *)m%fA? 

k&*. 

[0 0 18] L*a*b*-CMY£$:££S#c#c7)&£ 

7V>?\m%, CMYfe£&ffl-t£. L*a* 
b*£^CMYA^j&#^-e&4<, CMY^VCT)^ 
te, 3 &7G (3D) 3&7t (3D) ^<7>£$7°0-fc 
X££tf. &£]tf>;firife^ L'a'b'-CMYM^t' 
0)3D-3D3m*gff+i>t:»bG.imZtl&. 
[0 0 19] miif. L*a'b'-CMY» 

( 7 2 9lw^ tt&tl 9x9 x 9^yr;u ■ 

47*7Yi&mh) . #feli0%, 12. 5%. 3 
7. 5%. 50%. 62. 5%, 75%. 87. 5%& 
t/1 0 0%T*&*. 7 2 9ffltfVt-yf-*>#«fc:*tLT, 
y7y. ^-tfy^ai/JIfe^KIS^W^jWJtfiT^*. 

*>C I E L* a* b'tffWTSfl* . *fJ&tS L* a* b* 

ft.4. L'a»b»^L^ii^{;J; , 9. C, M&t/Y£ 

ast **:*>(;:, J8Bn<oa0a^OTiiassB36 t fltffisn 

*. A:fckLT^5*i4J5r4«>L*a»b«ttfc*fL 
T, L* a* b* Wr-^K*}^EK$it, #fJ£-r4C 
MYtf>«te#£a}$*l4. |3|-^L* a* b*€#T-7* 

(out-of -gamut) y £y^#&ffl$ft*. fe*M-?-y 
tyi/(±, L* a* b*mtf7 'J > ?#4jft*li£3:fec7)# 

'Ja-ArtfcA4ffiS^)L*a*b*fi{i7'yy^fc:«J:0 
l^fc jBttrH^Sftfl* fc <r>X'h * . ffit^Br-S-or 

wzh &zt zmm-t 4 . ^ < >y try 
izmi x a k-r*. 

[0020] RGB-CMY»: RG Bi^CMY^ 



4. flSo-C, aiftWfcliSSBiiJc^idtiS. 
[&2J y/y=l. 0-* 

7*fy?=i. 0-8 
fffe=i. o-ff 

[ 0 0 2 1 ] 09*.tf» 0. 2*. 0. 7S&1/0. 4W 

os-ftJi. *fve*ii. o-o. 2 = 0. s^ry. 

1. 0-0. 7 = 0. 37*'y?&I/l. o-o. 4 = 

o. bm&tLXimthzttfX'^h. 

[0022] 3D-4D^&: 

[00 23] CMY-CMYKtS: CMYHCMY 

* x *)®.mti&m^m£X'bz> . 

»:t:ftfflS<i4CMY^sg§<ifc*tt. Tc^irt^H 
^LT^Sft*M**fclt*U: «>*>?**. 

[00 24] Mitf. CMYkLT£8§il4A7J7r 
>f MZft UCM'Y'K' 'V^mt i 3 ?* * . 

[»3] K=mi n (C. M. Y) 
C' = C-K 
M' = M-K 
Y' = Y-K 

[0025] ZO^&t&^XJ Wi&k&mkM. 
%ZtL&. ^tv^CMYoS^ti, m&1Hi%k% 

YHCMYKM^l OO^^aSr^-t. 
[00 26] CMYj&»6CMYK'v^QjW)fflffffltt. 

fMB<o«ifefc: i 9 % fe«t4*>-fe4*$*L4fi<^ft (ft 

Jnro-lrX Srffiffl-T 4 i k fc J: 0 ffliE$ W#4 . Tfeii 

4o d^T-o-fextii. C"M"Y"K"kLTJilTC* 
§ii4CMYKc7)fr^ : 5rfJ^&4t4. Tn-fexfi^iili 

4 »:fc^-f 'AmwAazm? 4 . 

[IBt4 3 

C"=C7 ( 1 -K) = (C-K) / ( l-K) 
M" = M7 ( 1 -K) = (M-K) / (l-K) 
Y"=Y7 ( 1 -K) = (Y-K) / (l-K) 
K" = K'=K 

[0027] RGB-CMYK^i: RGB-CMYgg 
m&X/C MY — CMY K^mZIZtsTU-txn&fr'&b 
IttiK RG Bfrt> C M Y K*.053&l<&fcAfcttJflS*if§ 
4. 

[0028] L* a'b'-CMYK^ : Z0%£8kliL* 

{iCMY^'-yf- (Mx(f 9X9X9) L* a* b 

i«-4CMY*taft-r4fcA<0*IBI**^. JJtfc, 
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C M Y frt, C M Y K^cO^iO^ftcO ftffaWn-fe Xtf 

[0029] frie^mrn-fex. #ccmyhcm 
rhbu . -r ti ^<r>ru*xtfWkW£&mf&M& t,z t 

k^X^hZ\kX°bZ>. LfrLWt*. 7\)>fltZ 

[0 0 3 0]IC7'J y*tt»tt. WIKO&ifrfcCM 

(WilfRGB. L'a'b') £fflVvtjeSS*l.4«> 

KIT. 3fe2 9i^^HIftfe*-y ha^ttSftS: 
WUTfcfcfc^. 3<X7^4>4»Scia±^)SS»Jill 

jIflD§*Ulltf)»<7)2fgT'J>i, K&SfliCMYCDl: 
f2, 0*»4>3o<OJ|HaWOftiS«4'Cafl:L1#. vlO* 
iiM7n-tx«^^: k Hl^w«fe 

[003 1]«8ifeJ:oTli, 4fi(ft»-&*>* (CMY 
K) Sr. H-fi^)«HBSr4fMl*^*)* (CMYK) fc 

$mtiz.kimtu\ mtaxmtsma. cmy 
Kfcifritt^ae^ifsatJfitai (cut* swop« 
«) **rt*. cMYK«*jKr4«»arxfta»i, n 

-0W-&*tf>CMYKfc*tl/CJI$:4L'a'b'*£& 
ti. MC, fci^fciOJgfcSfiiBf^CMYK 
L' a'b'ffi(2. ffit^Bf-^rU 
y?K2 9Wffl$*iill-<0CMYKffl*£;btf£*fr 
ii^iH&i. £W27yy*fcJ:9«yB$ii4*« 
•3rh-)--4fctt-f y?#, **i£SIig<*)SfcS L'a'b 

HTL'a'b'tt) £:frti2-3£*£5g$iiiffiitf)feffi 

(^U(fCMYK) 
ixi"fcLT. #BS-tiifcH-fi. 0Uif. ftS£* 
t»*l*ftii*£*tf (WitfCMYK) 12, SWOPI 

oyrvvtrtm. (4>?/h-t—) tzxom&ztm 

i ( SIEJKI 0 77" U a ytf>fc*>fcS*Jt5*i& ) . 

4<Xjc«fcSI (CMYK) jW«Bg«S*l 



Tyy*tt^$flSfl#JE*§;h.SCMYKtI£, ffi 
WJ^^fe(t4^^« h7- =Sr4f > Jltf 
l^*#*Lfc«IK:CMYKfifcS«L*{tW«r4. 

7*U y^WMYK (C'M'Y'K') {2. L' a' 
b««**H—CJbWf. *hSB£il£*iiCMYKfc3HI 

•e&i. 

[00 32]£oT. ?hS£ii$*liCMYK£-?-tf>*r 
«-f£L'a'b'ffi(;:£J&L, ,Tft£<DL'a'b'®£ffl 
WC. Bf^ryy^fctJltS^flFSrC'M'Y'K'fflA 

tc^Siti. 

[»51 (CMYK) SID - (L'a'b') 6IB = 
(L'a'b') PRIR -(C'M'Y'K') Pm 
[ 0 0 3 3 ] Polite. L'a'b'^CMYK^l*)- 
lO^t'y^ffSL&V^ -f^h-h. m 

*W L' a ' b ' £*ff I. CMYK 0ffi&0>IAfr&hlt# 
#£L£i>. 
(0034] 

tc4jfi3*i*fc£#*tft 2 a iz$mt$> zkx-hh. 
(0035] m^x. *mv>mii. w*%m4dst 
ami (cautfcMYK) mmm^mmmn- 

<rrr 'J y ? ff)&sxm)} L . 3HI£ 4 &7c#feSiJ 
(WitfC'M'Y'K') \zym$hzkxhh« 
(0036] *W%<»W>m\±. *HWJ6«4«7C»fe 

M (flitfCMYK) (C*fLT»jeS*i4 3»5Etata 
(fflilfL'a'b'I) riJy^tfMfe^E**) 

WSJ»*W (flUtfC'M'Y'K') tftvWi 

tT'$>i. 
(0037] 

(WtifCMYK) i7)fett (WitfL'a'b'tt) 
Bf^ru y^^)WWr4-PWlHMf!IfcSE«'f 4i £ 
2 9 , ^gPSSSiii 4 oo«feSiJt=^i^r U y ^ 
4o^iF^PJ^Il*^ffl*-&i?-iJ:*^ti . 

(0038] zti*m&h i *xnfflHfi. wmm 
ffftmix'timztii, 

(0039] iftftsraw- i^'jcos^, fifePiS^ 
&&2xm7*ztiz>. 

(0040] nm2^><D9S^mtm 1 at/ 2 -c^^ 

tl$>2mtiffite. mmML* a' b'MOa'&tf b'ffi 

*^ r'jy^C2 093)S'J$iii^4^«^iJ (WitfH 

(k) ) (Dm«%m£mz&^x ottzizimo k&fe 

•fi. *Bfl«W'C^^iii«Ti : 2:ll5tMi2. ^gPS^ 
§iii4oc7)*MiM^i>-ti:*^7°U y^c04-s>c7) 

(0041] *BH*B»T^feili»ll^llWK2. ffl 
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iewji#ittiiii 3 -e&ibtih x a t . 3 #7c££fa 

(mtfL»a»b*fcHL'CjE*3*l4) *4<K?cl2U: 

or y y^i^asKffliti c t o-cs 6£&tffeofe 
4S4 ^fe«/ptx ^^ffl-r 

I). 

[0042] *^bjcoj/xta, jmmru?? m 
3»jt&sasim^r y y**n y?o££# 

fcfcW'y y r • r-r^#ry y *n«8Bfc 

d— HSti, J9r40L*a*b«A2iffi (iii^>(i4oo 

[0043] *ftaw*fcijjypy ^r^r ■ r-r^ 
(±. ryy^tJ: 9EWJ$ii£3isfe (flutrcMY) 

* . 3 HfeO nRE<^W^f ftSSS *ifc«**b*s 

^ttWliL'a'b'fifcHfcfcayKA-* -ro 
T^AfcAASfi*. rn^?AfcH|iratf3fi£»ro 

7tL«a»b*ffi{Cii:-p*#, SS4*>*fiSflO<etf>*£fc: 
*fJ&*4CMYfi£88£t6. 

[0044] aye*-* • ra^iofciiwc. ryy 
■t. J9f^3fiffl»-&*>€ (CMY) tWSr 

4oo«M"M^^3& i 2om:#ft-ri.. u»l 

ftS&^T;UrfyXA#teffl£tu £*iH:3-Dj&»4> 
4-Dfe6a^38»3C, S4tf)3|Hy». 09*tfM 

( k ) <va&£miRti>Kwmz *i&±ti . &±k 

E8t£rfflv^>, 3oo*fMO^£fc£«jS#tf>l 
o#0 ifcliraa Ofc=5r0. Z W4SS4 0*W)i3r4 
*>ltefc*fr4CMY«#, m^OCMYffl^-g-fc-frO 
CMYflfr&KttSfl***, aotfeH**-*-*;*: 

*«y*is»i/c, »4o«awK<^T«w^*^#jh 

H4<75fe^glJ^fc lyOHRSfU WStlCMYWM 
ttfcSttSftfcC M Yffl*£*>#<7)C M Yft^^lUtd 
-IOB#. 0f4^CMYffl^^{i^fflS^CMY 
Kffl#£*rti\ tJUfcrc'M'Y'K'fctf^S. 



[00453 S(cte5gfc L*C X S'Jc7)if® : 5:ll»iTfe 
itjn (UCA) c7)Xr-xr^iBiD-r^ii:i:c):0. S&4 
C9*fi#jK fttgtftWCfc &CM Yffl^^-frcO^ 5fi 
£»fl>i:#. £fflOffiT£*iiE'fS. ZtlizX*) 
C"M"Y"K"fc LT#SISfl**ffc=flHi**1-S > 

[0046] ayt*-* • rn^5A«iKfc. fcfcco 
CMYfc^U^£#fS7fl<0T-r/l/££jfct 

mistook* vmmztitzcM Ym-sb-zmm 

4L*a'b»££tr. HWfiKfcUT, C'M'Y'K'i 
fci2C"M"Y"K" vmtteirftW * >y f-#T <J y ? 
fciDWBI*fl. ift&O^f-^^OlSieoL'a* 
b'fr'Sflg^tlS. 7^r-r;Hii<0^, 4-9«f 

XA*#r*iS!SQftra^7A^A*kLT, JSIfeS? 

«*±iiW-*fc*>fc«!ffl$*i4. £<oSfeS?##ryy 

&MO»*&blt£tfJBti> ) A*L« a* b'ficrjgfi 

fcBi/c, ryy^«i«^4*ffli*4o<o«fi«ioa 

[0047] ±^cOgWtt. Wm/W®7)V~tV 
4rfflV\ CMYK^tA' (i/S«) L*a*b*£CMYK 

[0048] 

fciO, ^^I4«7BIHSW (CMYK) t s m> 

a»b*«*^t4fHi=S:4i>C7BiMaR| (C 
M'Y'K') 

[004 9] 1-fe-y f<7)CMYKS:SlIc7)-fe y h^-TI> 
1) C, M. YRl/K^I&^b^zm-h L* a* b« 

YKfr£L*a«b«fi*^a«w^ atttioiis 
3) L'a'b'tryy^coc, m, y. ki^o^ 

•yr • aflJ*«Hk-«K=. «7)C. 

M, Y. K3&»6L»a*b«fil^»»i-4fcftfc:ffifl9S*l. 

5) fflE^-ryr3WBMSifctt^y^T-yr ■ r-r 

MIBXT>y r4 OL* a* b*fi*»4>r u 
C. M, Y. Kf|*»tt?6^(CttJfl£*lt. 
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6) iWArv 7 b\JX. X r-y 7*4 &T/ 5 

[0 0 50] ATv72RV3<7)mmZ. Zt vT5& 

a. SfitftftJh -t^h-hC. M. Y&tfK<7)<?-*l-m 

#fetco# i omcomfttmt>tL& ( o%, i o%. 2 

0%. 30%&i') . #A'.yf-^J5E-f^L*a*b*ffi 

XM%.Ztl&. ZMz£<07Vy-?<7)CMYfrt>L* a* 
b"\<7))V>v7Tv7 ■ T-y^m±^il^. 

b . mtmmmm/mmmmmm-? -y vy?m 

c. KW^y^-&tPHt£><9L*a*b*iI£fliV\ C, 

%.m&Mmmt>\ c. m. y#c. m. y. kjcse 

d. C s M N Y^C-yf^T**, M N Y, K 
Kvl-li&mZtL. **l&<7>L'a*b*ffi#MJ&3*l 

I. 

e. ryy^c. m, y, XT^y°ham.^m 

[00 5 1] XT^r2<9£^*TvT3<Wli:!IS 

[0052] ^^jKg^nss^^xTix. 

[0053] muz, mi zmfrtzt. *fiw*9 x 
f7no2) . nmzm&mx'ii. 9m.^m^im 

MIX. 0%, 12. 5%. 37. 5%. 50%, 6 
2. 5%. 7 5%. 87. 5%&tfl0 0%tf)>-7yfe 

lz, >-7yRU : ~?-€yf<7)9x9<7)m&.-*iblt<r)&*tf 

f-tt. CMYtf^BBaw^fc*"*-*. #/-w*0>l 
•a'b^Sl^-f^dtCiO Ur-yT104) . C 
MY?)gtfS]?)§<j£\ -r^*>*> (CMY) P&tmL£><9 



fcf0t£L»a*b*ffi. -f&i^ (L*a*b») pfctff- 
h . 6 ^IJO/P y 97-/7- -f-^ 1 0 6 #£J83*1 
4. £<9f— 77Wi» tt&&ffl 1 2 
7*n/5A l OS^ATJt: LTttJSSJU. *HHT;u 
:f U 1 1 0#, ffit*)J»4<DL* a' b* A*« 1 0 
9fc«JW4CMY**iJW&t«3tAfc{6fflSiLi 0 & 

LX'UX-?(0*v h (WitfCMY) Sl^flH^ME 
•fSyW-^ (flU.lfL«a*b») fctfU ttfotZ 
rt=7*-9 (fi&RJfL* a* b* ) 
^-m^h (WitfCMY) F*Tt\ rV9*-9 (M 
itfC'M'V) fcfcfe*"* -r&*>*>. 
£*Ui^?*-*££^af*7n-fe.X*"a!lK (inver 
t) 4. J5r4*>CMY*te*t"f4L»a* 

b*£ji^iM-ffcb9fc. CWiBf-^L*a»b 4 fc«^- 
SCMYttJiV«t. S^BI&tfMS&fi (CM 
Y) Pft*>tfo5*£jfct4. Cft^ffiJittK^ (L 
•a»b») Pt&j5t£7>y7*$*l4. ifiSaftrn^A 
(i. ^L'a'b'^yh» (L*a«b«) pf 
&*m±#> (L'a'wmi^MMz&t). r-7* 
)Ufrt>imW)H$:%Z±tibZ>) . -HlSrCMYOlfg 
tf>ffifci*fc7«y7t4. icOCMYffliffla^LTS. 

[0 0 54] IC, £4<O*feS|0!tf.tfK (ft) Srfer 

«faW*fc*i^T L* a* b*mZMfet h z. t (C i o s 

mmmmmz z. t zm&i . mm. o %^n 

*»4> 1 0 0%cr>m<r)&mcom ( K ) M«yf-«0*!?5 OfflcT) 
fe^V^EPBIS^ (Xf77103) . L^L^" 

tf$>wimm±mx'$>&. mz&*v*<nL* a»b 

•itfe*Kc058S, -fZb-hL* (k) . a* (k) . b* 

( k ) ttKnmmm&ztL (^77107) , 
msm^mx-ii ox-h&zt &mtzti%\>\ 

[0 05 5] •?7>y?lznt&5 0<7)L*a*b*m, t 
^SO^XL'a'b') k^^tt, L'a'b'flfr' 

fflmZtltlCMY^-yi-<V9 X 9 X 9^S^fi^fc-fr 

^fie-ri.CMYtt-r^i5*)5 0<7) (CMY) k 
Sr#t4^*f*4. CMY<0ffl^i3-fr(cJ:S7 2 9 

jEHK»«^4 «Sg8lF*L* a» b***4jftt4«Btt 
*V\ L3&»L*38*4>, fekiJR/t-y^L'a'b'ftft* 
7 2 9i|I8<7y\>f-c7)Vvm#^L* a* b'ffid^C 



(12) 



0-3 042 1 6 



1 12#, *0M>iv+£tti'l (CMY) kttl 14 

BBai<0CMY<0W^0S!S»*^>L» a* b*tt**6jBI 
fc*fcJi*HJB(cJ: "9. SB&SfifcL* a* b**£**4 
mr<>y J Hzttmt& (CMY) kflfcAWWii: 
££?ttifimro**10 8fcOfcic£i:fc"*4. 

mt%b*> (cmy) k#jfcjg§*i4. aB»r^^y 

*f"f4 CM YWf-T'/K t*MK»CMYilj|8 
itl^»<7)CMY(iCk, Mk, Yk*fcli(CM 
Y) kfcOKfft*. ifl^ (CMY) k«i, L*a* 
b*ffr>£ , C*tJ&**Ki:*flrC*4. £*l£ti;b&£ 

[0056] jg^Ta-fe^co^ 1 <7)*t y 

TT'tS. K#C. M&tfY<tf¥tf3rttfcHILT 

381$*lfc*L*a»b*ffi£#**. KOSvUHIll 
lfc*fl/C (CMY) kW-^, -t&*>*>K#f (C 
MY) kOr-TVH 1 83&«4iSS<l4. K'OfflJjiJO 

[0057] »2 WXf-yrtt, K (-f^^ll) S8S 
**tf. fck«9X9X9»CMYf-^ (lit 
tt" (CMY) p-fcLT^ttS) fr\ K*f (CMY) 

O0fci6V*CMYjft$tol'OjW4&4. ^Mfcfcl»Ttt 

7/12 2) li&^j: a ewfr* . 

[0058] ftom (-f&fc*>C*0, M*0*fcttY 
*0) £3TM>;&£><9>I> (CMY) p(C«LT, K*fC 
MY-f&;b*> (CMY) k cDr-:/^#ft*<^K 
tJlV^li]'tfc«XC«fflSn, *fJfc-f& (CMY) kfetf 

(CMY) pj&»fc»*$*Ui:&, *««44t*V». 
■ffcfcfc, Cp-Ck§0. Mp-MkSO&tfYp- 
Yki0-?*4. i&W36tTK«i. (CMY) kff) 
1 OOffitf (CMY) p <F>$/tS<F> 1 0 

HTttfcvvtf, J:DfMWrK#(CMY) kf-7M 

[00 59] $§^6^ &tfc<0CMY-f&;b^ (C 
MY) p£*fl/C. Cp, MpifcliYp^J^-fflW) 



Y P co#tecO«4:{S^LJ:d. Mp KM 
(CMY) kf— ^rt^MkttkiEllfcs *&ttHB 
£jItT3!#£;b§iil>. o Wr«i2oJ2Lfc* 
ttlW, f--7/l^fc^3ft*Mktttt«*7 , n 

SCk. Yk»VK«iMktti:HifcaBI?S<t4. 

[006 0] £*i6«>ttPt>fca (CMY) p€*»4»M 
S§ilT. C. MatfY|C*tt4iffc4attJ*124«« 
4j*S*u *ft&tt,i£"?«8w>.i:-3£C\ M\ Y' 
atfK'fcLT*<l«lJBjeS*l**». (CMYK ) 
L<{i (CMYK) kf:LT#JH8*L*. 

[f£6] C' = C P -Ck 
M' = Mp-Mk 
Y' = Yp-Yk 
K' = K 

[0061] em*, mizm&^m&tttmttiz 
mix, tthhmtinmx'irwiznLz . 
itk^mmstti z\bx'b% . 

[0062] IftDWrtc. CMYKOffc&ffi. Atffcfc 
co 9 x 9 x 9fflco-^yr;i/ • /\*>y f-j&^tfDfti&tS L* 
a* b (L'a'b*) pSr^rfS. 7?iJ?)f 
-77W%)£$ft£. C\ M\ Y\ K\ L 

•P. a' P Wp^t(Xf77128) . 
[0063] (CMY) pi: (CMYK) kf^*> 
C\ M\ Y\ K'fc^ra^fi^SrK^SJttf)^. & 
(DXr-vTX'tt. mi<7)C\ M\ Y\ K'ftfcflfWC 
7 2 9«»G*fc£ J '^fH&TOr4. £jft.$>WWf- 
flJL'a'b'jWXtSBESfflSSfiS Ux-y7°12 
6) . ^ft^ffc&L'a'b'ffi. (L'a'b')ks 

a, namtio. feinrattfciiii&w*. cm' 

Y'K'ttSfffc^rWi&tS (L*a'b») ksltffi 

iimt&m&mzjj t ixmztmi (xtvti 

32) . C'M'Y'K'fctfJWttfcftiiffc&L'a'b 
•ffjfll**. (CMY) p(C*ttTW4SiufeL*a*b«fc 

jg^a^«®T;U^ U XAc7)E5|$ tfiHE-f & . mz 
( L* a* b* ) p 1 3 OiffiSmZtl. «fc=fir ( C MY 
K) kl38^TIf#$ill>. CMYKtt»^i3*K«U 
TjWJ6«SW5:L'a»b**!&»4,. j'HB^StiiC 
MYKaiXfrfc* (CMYK) k#, ^^tl^^r 

[0064] ±J^ft»(Cift*age<>1IB"C'*4 . 1 
ocD^E&t TfejESD (UCA) xx-yrsritairt&.r 
fcfeiO. K*<#4HSHi* (CMY) P$:a^-ri»i: 
m<?>mTi:ffiEi-lZkX'S>&. fefflOffiT*«i¥ 
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izmzmmzti. mmmmz. fe<o-*jW**»an 
zti&t. mtm±zn& . mmx'U. ( 1 - k j 
*<ie t v *EE-ca ^ ; t a** sn*: . * www^m-c 

C"=C7 ( 1 -Ck) = (C- 
M"=M7 ( 1-Mk) = (M- 
Y"=YV ( 1 -Yk) = (Y- 
K"=K'=K 

[0065] T&mummti&ms. ( cmy 

K) 'rC-yf-OffcbDfc, C*l6««fc*'(CMY 

k) "rcyfaqeg&m jsttKraawrfc* a* a 

itSDtc J: 0 L* a* b •«Ut£Ut<9t fc iiM^ 0 #5 . 
(L»a*b») pj6« (CMYK) "ft (L*a«b») "W 

ftfciOiasansftT, fntsr (cmyk) "mtiiz 

*U CMYKH (CMYK) " ^BfStfasaf - 7" 
[00 6 6]fti^f'!'7 , eil L*a»b'I140 

)V«/9T«j7- f— 77H 44 ^ffl^T> HiSt* 
C"M"Y"K"fij^l,V^aj§<lS. L*a*b*-CM 
YK^j&f-7>£ffl<,\ CMY-L'a'b'-CMY 

K«^&^-ri)^fttflira^* i ffiffl§^i». _bb 

[0 0 6 7] H2te. ?£&3?»££j£f-|>7'n-teX<7)siE 
flHfcjjrf. C. M, Y, Ktf>#*tf>5 0«R 

tfJ^V-*^-^ • 'tyf^QllSti* (Xf >x7°2 0 

1) . #A.y?-OL'a*b*#«|SS;fl* (^T772 

02) . £&zniXL*£mZM:r*yh (#& 

%$mmx'itN=8 ) wKimzmmfimfstii 

(ZtvT2 0 3 ). «fc. #fi»BI*$ttte ( 0%Jb 
SI 0 0%) <DC. M, YJi yi-tfWMZtll (Mllf 
7 2 9»Wf) Ur-yT^ 04) . ItlWi-v 

5) . zcor-ftfttizaye*-? • 

7J$:fll> (Xf 7720 6) . CMYWA' 7 f(;fa/j; 
C\ M\ Y\ K>\ H3fc^?$il*3yt*-^ ■ 
ro^AfcfflV^Tfitt&fl* (Xf772 0 7) . & 
fc. C\ M\ Y\ K'(7)fr^A-.y^WJ$ii 
r-y 7*2 08) . **l4»WCyf^)L*a»b««*»»e 

(xf7720 9) . :«f-^* J 3yt A -^ 

• ?u?7MZ\-ft%tlh (*7--v72 10). feJSrt 
RtffeJSj'tofefctt L"CL* a'b'-CMYK^&fflO 
/!/ y ? 7* y 7 ■ T—7)VtWf8LZtl& (Xf772 1 
1 ) . MM > K fijjf>f y h&^y vffiiESr^-i) 
*fc»«7r4M^liJ£§*i4 (Xf77212).I 

-VZtl&fr (7f772 13). dMi^*** h 



>t&ffic "M" Y"K" d fc:W< HIES 

[&7J 

Ck) / ( 1-Ck) 
Mk) / ( 1-Mk) 
Yk) / ( 1-Yk) 

%b'<7)sffim#±lZU-Yi*tlS> (7T772 14). 

• v?4^tz£ *)?v yffflwsmmzv-Fztiz 

(XT'y7°2l4Jbm.2 17). 

[0 0 68] H3ti. CMYtC^{I&CMYK£3If#-f 

sayta-? • 7v7yju<n$nmxhz>. muz. 

•a»b«»g«j&*iJB&4fi4. ifc. EpfBISflfcCMY 
>t«y**»6«(Bn*>CMY* &t**fjewt4>*i*L» 

a*b»*gffiiS5&i*l4 Ux-yT3 10). L* a' 
b'^UtfftfrSrfflVV L*a»b**^CMYA.c7)^ 
mai/W^O. C, M. Y«#L* a* b 
mill (7f773 12). MKmxr>y7° Ur>y 
7-3 14) aiTFfejiJDXx-yT (^T773 1 6 ) 
i)K ffii&0J:dfcl&fT5*i4. CMYKS* 
&CMYKrt>H#§:H£ (Xf773 18) . 

[ o o 6 9 ] 04 «, 3 Dfi2aa*»<5>4 Dfesga^. 

0IJi.{i'L*a*b**^CMYK^<7);U-y^T-yr ■ T- 

TVl^&S-fSaye*-* • 7v7yJ±<7)d&imX'$) 

CMYKf^ **l^O/ty^(C#fJBft»t^*l*L* a* 

b'«g«t-«(ciBiifi4 Uf773 2o) . m 
mmvmmm txc m y mmmmizmttznz 

L*aL*b*m>$>W&ZiL& (Xr-y 7*322) . 
^kOfeHW LTfe^ >y ty^Uff (Xf77 
3 24) . mz. L'a'b«-CMYK^ffl^7? 
7y7 • T-7>#£j£$*U (^r>y7-3 2 6 ) . £ 
£j&»6flB6L» a* b««*lTf 45MKaKff*<OCMY 
Kc7)4O<7)»fe^Jc0ffi^i?it*^. 7'»Jy^^CMY 

[ o o 7 o ] H5(i s *%Bj^s^nst^^iai^ii 
fi : fi.*sw=5:ep)Sii^^TA^^-f 7*0 «y ^ arc** . 

3. «c^4. mm*>v5. ^.t-n ■ ^&-^6, 

^10. ^•t-^'lK *7^12WX^7 
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mfflZ'r-i'syftt,z-££ti& <> 3ytjL-^18(iH 

mw^-tzxjii. Tvymmm.iuzvi-Y 

^Sfe^f7r^H6 (H5) ZZm-lKMz 

[oo7i] ±Mv>im%mMmx'it. Km&ran^ 
zn&« u>>l&#^ z\<nmam$kcr»mmz{>. 
£tz5^m&MV±izi>mmiz%Tiz£i. mta. 

iX. 4 D £ 5 D lZ$mtZ, . IMStfteffifcr o-fc*&tf 
[00723 tt«^>jfiinOfe"A"*S«-t&fcAfc, H 

wak:*? ixmm ztit&t mokoxcoru-tztf&m 

•fe"A"c7)2%cOti^raH-C\ »5 0*B(W« 

ft*. 

[IS8 3 

Al : (L*a»b») A1 



A50 : (L*a*b») fl50 

[0073] L* a' b*tfmfeZiltzCMYf8.ftff)m« 

&ttaBlRft»6. fe"A"CO#^-y^-i:|iI-tfOL' a»b» 
<I££j£-fl> C M Yffl^fc-tftfjLl ^ffi S*ll> . 
[&9] 

Al : (L*a'b») ai ; ( CMY ) Al 



A50 : (L'a'b*) abo i (CMY) A50 
[0074] fe"A"^SBJMCtJV^T. ffiS^m-^CM 

C M Yffl*£ir£tf>*f j&ts BBaK>j«#0> 1 U > 
*\ Uta^U^WU 9*§ <£nc MYj&frtf) 1 o 
£3tf -g>"A'VN°-y^-A i tf)ffi*5.^ffif . A i OffiCD2 

o«oj«4Wi, m^cMYffl^^^ffic7)2o^Mje 

[0 0 7 5] #J;LfcL C = l 0. M = 2 5&tfY=4 0 

Sr^rrsm4^cMYffl^*>€c*fLT. ft" a" war 
«bma$n**&, »je«> a i ac = i o . m= 2 0 



cm. Ytwr-&m4«cMYffl^^ay : ^4o 

fe"A"{i, C = 0. M = 5, Y=5&tfA=AiAC«yf- 
fcfcvvCteffi3*UAOiPtei:&S. 
[0076] »5<*>fe. flifcTB" ( " BTifflfcZte? 

a*. Rarn-fextci"). muzAm&M 

U mz4 fcft&&*-£bttm^X 5jft4HM§*-&*> 

(C» ( 7 2 9«g<0) CMYA<0«»^*>*fcJ: 

4yc-yfTWfflJS*u L* a*b»fltt<H$6§ 

ftS. CMYA*^CMYAB(C^-r«>Jti6C J^U 
L*a*b*fte»»je$*l4. #"B , Vs'.y^{i. CM YA 
*CMYA*t**r4L«a*b»«**f4. iWC. ff 

Ecom-^) c m Ym&&b&zft lx , m&ztit&m 

*CMYAtt»^*>*<0JJt* (JbJK)CMYlC«i) # 

nss*u miiiztiticMYAmx.Gbitnnmt&tfL 

ftcr> 1 oCf L \ I 2(3f# L v \tf*ti X 9 < 
CMYAjft4h01-5**ti"B"^ y f.B i tftffcWHf* 
tiJS#l4. B iC0fl!!c7)3O(0^(i. »fflS*l>tCMY 

iTfS. B irtv*lzmi%CMYAfgifr<r)&* 

<r>m>K mtti^tLtzcuYAm^b^ftmt^cM 
YAm<?>&*frt>mnzti. 5m&&*-&**t<?>c 

MYAfig^HMI-^fr^ffiC'M'Y'A'fc^t^. JH 

[0077] TfeiiJD&-irO_h^c7)rn-lrX^7° 1 J 
itrXh^tL, WB3*i*. ^1H. L*a*b»^ 
W-f^-^CMYfe^fftifflV^TWBIStli. 

■r. 

[0078] i&wn-txit. m&mztorv y? 
Mfi. dtervyftwxtv* £tzimmvy?zti 
i DEpej^its^ ^-i^taww* l* a* b*m 

(4fcttL*a«b*tffc3aftSfLSRGB«[) 

■ T-7)\s*m^x. nmthCMYKm (tzfr-h 
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C"M"Y"K"I) ^l.^tH-f. 

[0079] ±a«7D-txii, -f y?tfffi%m?>-<Wl 

JgSrWcMfeSS^SSftS. T — 7)V 

im%&-M (batch) *>£>tfH y?£*fLT*>. Ztl 

[0080] ii«7D*xit caESf^ru > ?\,z 

£*)m'tj2tl&. -tKhh. (registration) &l/ 

ibis zm-tz fzMz . %.%Rvmmtf7 u y?ft® 

t,zm^mzti%mm%t>&\ 

[oo8i] moammi-z i t izx o . *^ 

tt. 7P^5Sy/' V7h^xT. 7r-A^xT. 

l-ttuMMnamr? 5 y*<Rtf ( ifcii) iyy 
-7U^SfSr*fflv^ikfcJ:"9, 7°o-fe7. 

[00 82] 3yV3.-?miiil*I1&7u7' ; 7&- 3- 

tlhRW^M. (article of manufacture) "MP'ay 
A) "ii. UiSMrifOffitwayea-^ttm 

fc> ffftTia^ea-^ • 7v?yJ±Z&trth£o 
(cflHStift. 

[00 83] fcS»^7n/7A • 

s=j- Kansas, a tzimnwmtcftmiix * v * 

ifcdl^S^i^iftiMF^-r vrfc LT, 7W 

[00 84] vmmz. @s (a-f> ?<x9 • 
vy^r. fat»/K ftr-**?. w$it—7&x/ 

RAM. ROM. Prom&^^tM*: 'J 

i&m±ttdi®m*vh'7—? ■ isXT^/mmvy 
?i<kts. 

[00 85] *mizmmz>-?i'yte. vyhtx 

7. 7r-A>>xr, a-H^i7, tte\t%tib<r>& 



iB«gffi, smyy*\ «fi/<£&&a. 1/ 

[008 6] ayta-? -^xy^fcHfcSSit* 
SUHifcttSffinyeA-* • A-H^iriftfctr!) 

li) ayta-^/ruy^ •■9-7*3y!K-*yb*» 
*u ztz*wm-i>mmT-th?yvi--'?/7v 
y? ■ i/Xr&RXf (tmt) 3ye A -?/T'jy? 
• -9-73 y#-*y r- fciwt?*-* ; t J: o . 
[ 0 0 8 7 HrLL. «MH«*HI*WW!fcov^ffii 

[0088] mm. &Mmw*»/ +wm&&}is 

<0-? h 0 -y ^^4fc««fJgOW^f«iS*S*l*V\ * 

{i^fe^E^W^H^Xr y 7fc i t r?< . L 

i^trffiRwfettWftfflS^H* . tttmUiCM Y 
K (cfUiil*, yry, VHr'y^, HfiRVJR*»L 

KafflTWB'C*'), *fc3<X7B«MW (WitfCMY) 

^ 4 d$ca±.n*mnz$mt& mizm & twi 

b») t^{i«feffM (WitfCMY. RGB^ri:) fc 

[ o o 8 9 ] * t*>t ix. *mHnmmzmixv.T 

[0090] ( i ) wsse&tih 4 d&Mm\m^ 
<r>7v y?<Dm.tt*^t&wm%4&7i,m&wuz$m 

ffj^Mfc. nm-thm&^&Mb. (abo« 

^^«EPfJfJ^*(=MJtB-r Sfe€2: i£^7o 

m<r>im*WL-tz>x7v7b. w4$*ifcfflE 

»l«fflW*»6, #fl5^ABCffl^W-r«»B(ilBijDC7)# 

ffi^fc-frS-ff/i^A B Cffl^-^fc-a-at/MISaUDW* 
fe^l^fJ^D. -T^*, (A'B'C'Dffi) iz£<om 



(16) 
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ustih a- b • c • Da^M^i^amf -/t* 
k. t*tt, 

( 2 ) *MWg»S*i4485BIH^£Jff4<ory y^o 
JW**»gfettk. 3 life (ABC) OTOCOttBlBi 

& A B ctt^^ifflKfiJno^fiff^W^iJlv^aif- 

i k 1 J: o , ffis<ow4o a b ca»ai?« . 
abc m*isb#&vmmiM>%mi(D$feD . 

fcfc (A'B'C'Dffi) lCi0g8lt!>XT-y7T'&-> 
T, «nE*fl5*ABC«0#J«4h6*, «fEBf4<0ABC 

«*£i>£^«1-i#j£##4>«*S *U> k * s *<o 
MWX&tf* «»i*^ABC«*qwe*rfc*AB 
Cffl*£*>tf (A'B'C) *Jga*4, W&ZtvT 
k. B^^IBffi^$i^l>ABC^^■li:^;^«^rA , B• 

*^4W4 j£#3ffeJWtetf *lS A' B ' C ' 

Dfi^i5-fr*£v>ai-rxr y7-k. **tr, 

( 3 ) ^^Sn44<Wc#fiSW^»r-^)7 , i; V?<r> 

ot. jiSD^4io«fe?io^coffiepejfij^*t. *t 
mhwmm.t. 3S£ (abo o^o&ewj 

£3*i**ft&?6ABC«kam*>« 3Si<offlB5£il3: 
■fi^-yrk, «4S*ufe«B»lWH»&»6, *Hi 
& A B C^Sr*tl)luieaiin^«^Jc7)Sil^S:£v^ai-r 
£fcfcJ:9, ffit»JK4«>ABC«»^*>*t, fffc* 

ABca^^2a^ffSiiJn^«Mfl^so^D, -r& 

(A'B'C'D*) lZ£<0Wmt2>ZTv7°X'bi 

x , mewapfir a b c urewr-^ a b c 

a^i>*<WiG'r4*jfi**»^«KS*i4k*, to 
ffc##8£tf-?\ «JHt^ABCgwnWe*fc*AB 

ctu&afctfU'B'C) *je*** s ^7 

fc, mfEA'B'C'DSfc. *Wftlt4>*Ufe*konn 
<D4 «^«^Jt^^raiB4«^^PJ<0ffl^i>€ 

(4) WEWlXTyTV, **>»6*l£#*-4£kll 
<, ^riB«*fi<004fcli«»0<o«[t*^&l!rB2AB 

( 2 ) ifctt ( 3 ) e«0>m 

( 5 ) ffiBm2<offlws:^-rs^r'/r^ miA' 

B'C'Dffifc, {t»S*lfclWE3IIft (ABC) ?>*T£ 



( 3 ) tem^m 

( 6 ) taian 2 (7)m*±fct i xrvrtK uea' 

B'C'D**, HBra&tofcA'B'C'Dttfcir*-* 

( 3 ) k««*js. 

( 7 ) {i»$*ut«E«yw<oj»3eaf**. i5ieam§ 
fife a' b' c ■ vrnzmzmvL. m^m^ - b • ■ 

C" D" fr&jfct iTftiBJllfcSlfrti*^ y7?r# 
*. KflEA ' B ' C ' DffiOffS 2 OffllftPffirGA " B" 

c " d • 'mm2mmiz%& . < 3 > k«*>* 
a. 

( 8 ) t»Efe«*«disiiiofefirc** . me ( 2 ) i 
fe{± ( 3 ) eifeom 

( 9 ) t*iEgM4&4?>feffi#L* a» b'«rr*«, frie 

(8)IEi5^m 

(10) ^WKjaiS*i64«C7CSlHaS«rJ»407 , U>^ 
fl^#£^S3HI&4#^f^te3^-S^r 

«^>j5fjeott»^*)* (kw^abc€) tirnn 

k, H»OABCfit^)4Mi»^*>-frt, ffittf>J5r*tf>fe 
a b c«jrito&t*» 1 i0Mro/7A 

k. tWEryvmj: 9^3:fcfcj^a»r«e>W£*> 

H4<9*fe#J (D) S*t4»2^7W)t7h«» 
2£>£<I$:»f2>XT>y7k. KTCff 1 ^ii^mro 

*C«JSt6ABC«[*ifcJ&r4^'>r7 , k» B?IE^2iD 
Kv+Wzt V IZM& iXV&ZtlfzABC ffiai/fffE 
UlWtyf^-fey h<0|i^ESB9I^ABCffi^MV\ fr 

fc*ABC*(A'B'C') **t*me»i«/t^f' 

(=^fli^B(flE^4cO*feS'ic?)a^. a^MIEm40«fe 

wwjWiii^(D) ^aj&^iXT-yrk, fine 

A ' B ' C ' WD com^b^t:, QXm&O&A 

£wi&m%mizm-hA'B'c , wDm&®fei-& 
m2<vmm7vf7^<7)AJii:ix. nm-fi&m 

(in fl*a««ii*42JC7BiHOT*W4^ry 

Wfy£^€r^rfS^i=5:4»^^iltiaat-S^T 

C7)ABCffl) *^Tt4«R«JBlWCv^E|Jil't*X 

•^jB&fi^f-yrks MW)ABcm?>%M*&}> 
*t ffit«»5f40ftl[fc*H-4 A B Cttfcftfc-*-** 

«Hfttn^r<yrk. Bfje»^rae«w^>a8D«iii4 

7"k, WE»2WC«)'-f-<0*>«r^)lll2^)»J6't4fe** 
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WC* 1ME*2O^./f-<0fe*fc»i&r4ABC«*ifc 

fcABci, ai/Mtaisiw^y^frMai^ABc 

MfcfflK Ufc4ABC« (A'B'C) 

*io^yf-fc*«*«rie»4^3ii«ifl<omi, &tfn 
w*4 t *xtm?)*tmim& <d> £$fe&t&*T>y 

HBA'B'C'aifD^Ml^fc**.. £E£> 
W^fe*ifcli«i^fc*f>f *A' B' C'&tf D« 

(12) frt£ABc*^ry, wyfwm&Z'kti 

&tito<Vm&*& l . flUlfiD #7? -y ? Off|g*£& 

■r . «e ( 2 ) . ( 3 ) . ( i o ) m ( 1 1 ) im<n 

(13) fueABca^ry. 

«*-. «E ( 2 ) . ( 3 ) . ( i o ) m < 1 1 ) iffi 
d4) mm&zft&iwtmmzm^Tv y? 

(KJHOCMYfc) SrWI-SlffiK^CMYA-./^^EPBI 

frlB^#y^y f-<0 L* a* b* ffiSril^-f SXf <y 7* b » 
*WEilWtf>*^^^yf-taWW»t6il& L* a* b 
•«fc*fl/t. CMYftjeC (CMY) k") frffiHStf 
ttl>E&T-7^£££iri>X7 i -y7'i, #CMYj&ft 

^o^ffi*wrs#cMYA°>y^fc^t-c. sfriaa*^ 
CMYfg^ (" (cmy) k") nmtnm. noma 

0, feU^CMYKffi (C'M'Y'K') 
mi 0] C' = C-Ck 
M'=M-Mk 
Y'=Y-Yk 
K'=K 

iXh L* a* b'ffi^qrrSiS^/P-y ?T -yT* • r-7 
/I'fc&StiXr'yT'i:. L'a'b'ttifcliWPOHI 
#A*i:l/t»S3*lSi:S. firtS££J&U v9Tv? 
•f— 7>SJHWt, WWKtJV^TflKffl-fiC'M'Y' 

tt. urn. 

d5) k' lute ( 1 4 ) mm; 

(16) IHBI38IMo'?7'y7' • f-WllK 



c'M'Y'K'ffiSvrriK line ( 14) ta^^^ra. 
(i7) w*ztuzMK2W^i!i%»»** mim 

§ fifc A • B ' C ' DttCjgKSAl U frfcftfic ' 1 M ■ 1 

Y''K''*£^£Tf^£ISfirfS xf «yr$-is- 

BUfeC'M'Y'K'MOftb t ,fcC''M''Y''K''<I 
Sr^TtS^'y^r-yT- • f—TVl/fc^jfrf WE ( 1 
4 ) ISKcO^. 

(is) aotioc'M'Y'K'tfiw^Lfca, gen 

M'Y'K'^-yj-CDL* a* b 4 Xf7 7° b . 

MMgL' a* b'ffl. Mf£jm*0))Vv9T'ry ■ r 
-7;H*l<y)l!E»^S>I^S:fflv^^r>yri:. **tr. «r 

e ( 1 4 ) ie«o^ft. 

(19) traffic "M" Y"K" STfeilfln 

^^*Jl^C''M''Y''K''fifcfr<y)fl&l> 

a»^*>* t*t*aafc<oc • • m ■ • y • • k ■ • tmmi 

th*Tv7°b, #C"M"Y"K'V\'>yf-<7)L« a»b 

hxrv-rk, ztts. mi ( 1 7) ie»com 

(20) iWKJ6«3*l44a7BIMSl!l(CMYK) Sr^ 

(C'M'Y'K') fcr^&t&S^-fAT&oT. jijD<7) 
SS4<0«F«!lOT^«WeiW^*i:, »JCt4IB»t 
m b . 3 M-fe (ABC) aTO^8RIM£*ettJS 

Mfi)W^l5tSIWIl«, mi£>fflH9£5l£-r!> 
^gfc, W4S*ifelWB»10«R»»6, WSrABC 

0. ffit«)J5f4<OABca*^i5*Sr*f/£ i a:ABC|ft* 

sh^wmmimm&tinm'&D, -t%h*> (a* 

B'CDffi) triDSSH-^STfcot, ItKSA* 

mnEW^ABcaA^*)*^** 

i 1 . m&%<0A B C ttjWWBKfc* A B C ffl*£fc-fr 

(a'b'o *jaw*. Hinaisi§ii 

iABCa^tHffcWSrA' B' C ' D 

(21) n&%mztiz>4d&iM&ffl (cmyk) 

(C'M'Y'K') K»ri>^*TA-ej>oT, 4feia 

±<o>f y ^ ^^rts 7v>?k. Mir v>f mm 

hruyy&wxttm^th-iv'ez.-fb. * 
Btnero^9A*>\ iisncom4<7)«fe^jc7)^w 

fiJ^fi^H lcoA^^^-^t . finery y^tJ: 0 



(18) 
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tern v^zs. ^m%ixKmi3^cr>m$.mm\<m 
m<miia&co&* izttmt htimfe&mb z%mt&* 
®t . weMM&GMn-* v h . mmir u y^jcj: 

. mauna* 4 omm\m$&>m&mm« t 

iz± <o m\ztitzW£3r><7)m*mm\<m$imfev> 
^^mm^4^>cr,mmmm^.th^m . miA 
^(rmmmmu 3 ^<m*m&m<?>&mzwmv 

h^&bZtZ-. WE«IJMt»t6*ifc4o03|MSW«a 
(22) *h^£i£;*ftl>4&7i:*feSiJ (CMYK) *J5f 

(c'm'y'k 1 ) (cjaajw-iawj^^A-cfcoT. 4 
s-mmmm^h, miTvvtizt^xmmtaA 

HEl*l?)jlfeS?#7 7 A )Vb Mie7 r A iVtiK 

HTE4 jS4MM^^^R^-&^)tt»^*rti: ( CM Y 
K) te«BWW«i4fettJ: . 

a ) MEryy^fcJ: 9WW3*ifc3o*>*fgfl (cm 
Y) ^ifnJCoW^i:. 

b ) MKruy^teJ: 99WSn3t»4«3Wa*o?RS 

fioso^t. c ) mm-imm^wmm&m&effl 

tmrnzmizht^K. mm4^mm\<m^ 
m&<n&«izmm%cMYmt. <d i)msm4<Dm 
micofo&^nm&i / zms%cMYm?y&&ft£. h 

&T^O#J^CMY<D#j£#*>£>. %<m/it*%&$- 

hzb%<m.i. i i ) frie»4<o*ftM*>tiiB*i 
^mom&izwmzKmznthzb tzi>t**< „ m 

fcW5rCMYKgtea»<<>»}£3*l4» CMYKW^ 
<23>5*ajj»SftS4&7B*fe»<CMYK) 

(CM'Y'K") izmtth. mi7Vy?ff)7V>? 

i£4 mmm&^m\%<m*&towzwm\i t> 

tlh^Mb. 

a ) *E7y y^icj: mm*ixti3^(rmfflm%. 



d ) i ) mimAtmminhz *s$t<m&£mmm 
ta 3 oojtfeara^jfcfl* . ure 3 mmminkh 

wml. i i ) mtm4<v*isMmtt&Tmm& 
mmmffi4 nmmwm nth zbizi>t~i 
< . finer'; y?t j OEPJU$^tsriB3o^^pjco 
^^fj^^^r \,zmm%4mm&mb 

iiS, «IB4rtt4MHyW<0^n8W)W^J:, **tr. 7r 

(24) «TE4*««®i^inawH»^^^*>*fc: 
fflBlfWoftSfeffitf. finery y*tc J: 0 BWSfifc 
«E4 ^*^J^^^^ffl^^^ffl^fe 

*raa, fine (23) wm?T4)v. 

(2 5>^H»S»S*144JJC7CSIHSW(CMYK) StBt 
4<07-y y?<0^#£W1-|>^{I : 3r4#7&*fe3'J 

(c'm'y'k' ) tSHft-r*. frferyy^oryy? 
»4^>«^^R^«^^«fc»iWi«SBsefe 

Mb *%mh*&b . 3 o^**^J^^coS"|^ 
ft^^OA^^-^i:. filer V>?lz£ 

i5-TI»«ilSfe®i:SrSfrr2.*ai:, KiieMISfeffi 

te 3 oo»*atfejw<oi?R»ow^*fc 1 . iffieit 
tw%4 <r>mffl<mwffl&m.rt&* iznth mi.3 
mmxmmomam ommmm) mzth 

^#fe?j$-*ti»tfrie3oc7)^*«fei[i|^sij^* (4o 

c7)«fe^J(l) »aeSfife«IE4o« 

M?)&«<m^&mzwmfth*&b. mm* 
amiztt ixmmifbtih 4 mm&mztow 

t)Vv9T yr-f—7)V^^Lth^WLb, S#t», 
(26) ^£tt3*l64$7C*6*!l (CMYK) *JJf 

4<or u y ^<o^*t*ts»«*4jJc7c«fi«l 

(C'M'Y'K') fcjfflWi, miTV>?cn>7V>? 

mmwftxmmztih7T4As*£j8Lth. aye^ 
-^ffiffl^rt^*±t^s^r^7-n^5AS^T'^-5 

iiSDcOm4c7)«fe^^c7)Sij^M^i^)A^N* 

*4<o#a*o^)«^*««-« \,znmhw.m& 
m& i n&v-Tk. *%m-h mb . 3 ^><mm 
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m\o^cr>gfe&<7)m2<7)Aj)^7X-?t , frier 

ktffriery y?\zx. 0EP6iJ$n^i?ie3oc7) 

?^m<n*mr)mism.<r>& * tsre-s fne 3 
«^J^fJ^* (*eflft) sr^s-rs^afc. frier 
y i OMS<x?tB?ig3ocos*«feffm^co 

«^wj3W>»i-&a»4>jft* frier y y?£«fc owns 

(27) ftfl!£*3*l* 4 &7C#feJW (CMYK) $rf?r 

(Cm'y'k') tciaftfs. frieryy^^ryy^ 

t , mwt&A nmQMm&om&kvM i 

w.4 0Mmmi&m&m.<r&« *<zttmhim%L 
'z'b'mtzgm-z^&t. s/ry, 
n&to*&0Bfemn9i2toxW5x-fb* frier 
vyftzxvemztvfzisTy. ^*y?mm&m 
Tg&m&kfr&r* tznm-r&wmfcL* a* b*mt t« 

K ar/ffieryy^tiDWSnfc^TX v-tfy 

<nm&mm^<nm%&<n>&«i,zm-hCMYm®fe 
•rtttt* nwary^fcioeneis^^ry, •? 
-fe'y ?mm&n*i£flm&0>*« izwmzc m y k<6 

(28) mi4m%mtfi'Ty. -my?, mm. 
irmwm <r&xK h s frie ( 2 5 > , (26)**: 

(2 ( 2 7 ) KttaaytA-* ■ ro^AUft. 

(29) frie4oc7)*Mij*>yry. v-tfy*. m£& 
t/iiT'S>i». frie ( 2 5 ) . (26) tMt ( 2 7 ) le 

(30) mti4^mm\mmtth*m>K mm. 
4<7)&<?>wmzm?Ti-&^mifti. m& ( 2 5 ) , 

(26) ifctt ( 27) tetiOayea-^ rn/5 

(3D friB4o<o«^MiSr^fe«ts#s*<, ffiem 



#R£*t?. uie ( 2 5 ) . (26) ifctt ( 2 7 ) ie 

(32) fTlB4oc0*^W (CMYK1) & 

ifim.M<?>m4nmmi(7)h&~im<?)Wfem.<7) 
sngaf»«o**3oo3«a«i(cMY«) fne3 
owwaotf)** Frassoi^3&»6 t<?>ffi£»f i> ; t 
$r<«*u isswcMY^t (c'm'y- ) wmm 
m4<r>mm\<m^m^. (cm'ydj 
&i$Lti. fne ( 2 5 ) . (26) 4fc« ( 2 7 ) E4S 

£7)3 yei-? • 7n/5AM. 

(33) ffiieCMYKffi£&£"t %com&\ 

ieiiJD^4cofeos7<a^?-^-ri.. frie ( 3 2 > 
C0i ] *^corn'fex • XT-v7**twrimx'& 

[03] CMY£W$rCMYK£8f#-f£3>'t°.a.- 
[04] 3DMW^4D^M7) > MHiL*a* 

[05] m&^T&vyfvvtmx'hh. 

1 *t_/t.y-^ 

2 xy-jjisy? t-7)V 

3 t««n-9 

4, 10 8&#a 

6 Xb'-H t-^ 

7 EpS^T-va^ 
8 

9 £*ti 
1 1 h)V9 ■ 

12 t}»>? 

13 X?y# 

14 r y y^jpgg 

16 ?lfeS?#7W/U 
18 nytW 

106.144 )Vy^7vT • r-r/W 

108 it^rn^^A 

109 L'a'bAM 

110 mar^yxA 

1 1 1 A^ffl 
112 

114 (CMY) kffl 

1 1 8 r-r;u 

124 aj*« 
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13 0 ( L' a* b ) p 
138 (CMYK) k 



140 L'a'b® 



II] 





102 




CMY:N (729. 9x9x9) 


^ 104 


K : n (48) 







(CMY) p. (L'a'bO p 
S£flt (729x6) 



106 



f 105 

L*a*b"**!£ 

107 



£/fc(48x4) k 



A*VW-* ; (CMY) p v (L'a'b*) p 




/ 

A*: 
L'a'b' 



K, (CMY) kftfejft 



118 



Art; 
(CMY) p 



A* : (CMY) p, K (CMY) k 



130 

A*: 
(L'a'b') p 



122 



124 



fcfc) : (CMYK) * 

(L'e'b') ksSffl£< 



CMYK, tt'a'b') ksfc&S 



128 



140 

CL'e*b f ) p 



132 



: CMYK* (L'a'b*) ks 



CMYK - CMYK&&x-://l/£ 



tWj:CMYK^\_13B 

^144 



126 
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